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THE ELECTRICAL PLANT MANU- 
FACTURING INDUSTRY. 


THERE are rumours in the air that the leading manufac- 
turers of electrical plant in London and the provinces are 
taking counsel together. This is perhaps less surprising 
than the fact that they have not done so before. It is not 
necessary to be within the inner circle of these manufac- 


* turers to know that the profits on their industry are not 


large. Every man who will take the trouble to glance 
at the annual balance-sheets and market valuation set on 
the shares of those firms whose results are public property, 
can judge for himself whether this industry can be accounted 
flourishing. 

There is no reason to suppose that the results attending the 
efforts of those private concerns whose affairs are not open 
to the world, differ greatly from the public companies. 

This is not as it should be. The electrical plant manufac- 
turing industry bids fair to develop into the most impor- 
tant the world has yet seen. It has been the parent, 
and is still the sustainer, of the now thoroughly established 
and prosperous electricity supply industry, an offspring 
which it is complained has treated its creator somewhat 
indifferently—but of this later. The interested public is now 
awaiting what is sometimes delicately described as “a little 
event of domestic interest,” of which the issue is to be elec- 
tric traction among us, in which this suffering industry is 
cast for the leading part. These things call for our sym- 
pathy. Steam has done much for the human race, and we 
are sanguine enough to believe that Electricity will do more. 
But its onward march is dependent upon the encourage- 
ment to the manufacturer, who is primarily the man from 
whom each practical progressive step must be sought. 

If the industry be hampered by insufficient means, 
ruinous competition, or unduly restrictive conditions, its 
advance will be halting and uncertain, and this state of 
things is as little to the interests of electricity supply, 
whether for lighting or traction, as it is to the advantage of 
the great British public itself. What, then, are the causes 
which underlie the undoubtedly unsatisfactory condition of 
the industry ? 

We believe that they ultimately resolve themselves into 
two, viz., excessive competition from within, and damaging 
restrictions from without. 

' The first cause—competition—is one along the paths of 
which it is necessary to walk delicately. Second only to 
the conviction in every British bosom that we are a people 
marked out by Providence for Empire, ranks the fetish of “un- 
restricted competition.” Secure in the comforting assurance 
that we are among the “fit,” we hug with complacency the 
doctrine of “ the survival of the fittest.” To combat these 
beliefs is, in the immortal words of Dogberry, “ flat blasphemy 
as ever was committed ;” and we may well leave the deter- 
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mination of the value of these so-called economic doctrines 
to the judgment of the manufacturers, among whom there 
are men able enough to assess their applicability to their own 
case. But on the question of restrictions we have something 
to say. 

In this country it has become customary—due primarily, no 
doubt, to the extensive municipalisation of electricity supply 
—to invite manufacturers to submit tenders to specifications 
drawn up either by a consulting electrical engineer 
called in to advise, or by the Borough or official 
electrical engineer in the employ of the buyer. Local 
authorities appear, in too many cases, unable to appreciate 
the distinction between a contract running into five figures 
to be executed by a large and responsible firm of national 
reputation, and a job for adding a new wing to the local 
museum or public library at an outlay of a few hundreds, 
to which all and sundry the builders of the township, many 
of whom may be in a precarious financial position, are in- 
vited to tender. 

What follows is, that the same penal clauses are inserted 
in the specification for the electrical engineering contractors, 
as are found to be necessary to safeguard the interests of the 
buyer in opposition to the devices of the jobbing builder or 
plumber. 

We thus find again and again in such specifications clauses 
giving the Engineer power to vary works; to construe 
the meaning and intention of the specification; to inflict 
penalties often out of all proportion to the damages suffered 
by the buyer; to determine whether large sums of money to 
contractors are due or otherwise; to impose practically in- 
definite responsibility for work done; and generally to 
exercise the arbitrary powers of a judge, without the inde- 
pendence, training, or aptitude for the display of judicial 
functions. 

We have said that the Engineer may be either an 
employé of the buyer, or he may not; but in either case, so 
far as any given contract is concerned, he looks for remune- 
ration, approbation, and future employment to the party 
who is the buyer under the contract, and it is too much to 
ask of average human nature that a man should at once be 
expected to occupy the paradoxical position of an interested 
party in, and an unbiased judge of, a bargain. 

To say that there are honourable exceptions to this rale— 
men whose public status and exceptional qualities enable 
them to occupy this unsatisfactory dual position with sub- 
stantial justice to all interests—is merely to draw attention 
to the great majority who fall under the general rule. 

It may be suggested that these objections are academic, 
and that in practice the present procedure works well. 
Unfortunately this is not the case. We hear complaints 
from firms whose standing is an ample guarantee of their 
justification—complaints, numerous and well founded, of 
the exercise of arbitrary dealing on the part of the Engi- 
neer under the powers vested in him by the specification. 
We believe this anomalous condition of things must be 
acutely felt by the best among the very men to whom we 
refer, and that they would be the first to welcome a 
change. 

On a review of these circumstances, it should not surprise 
us if the rumour were to prove correct that the leading elec- 
trical engineering plant manufacturers have collectively 
decided to frame their own reply to their long unanswered 


cry of “How long?” And we apprehend that they will 
command the sympathy of all well-wishers of so important an 
industry. 
We have been favoured with a descrip- 
oie” _ tion of a new thing in cycles, to wit the 
dynamo cycle—a name for which we can 
find no rhyme and little reason. Not that a name matters 
much, however, if the article is good. It is the invention 
of a Mons. Henri Servi, and is a “bicycle capable of 
generating electricity.” In La Lumiere Electrique he takes 
cyclists by the buttonkole, so to speak, and talks to them in 
a fatherly way : “ Permettez nous de vous donner un conseil,” 
says our patronising inventor. “ Pédalez puisque tel est votre 
plaisir ; mais comme les grands chemins vous sont interdits 
pédalez dans votre chambre et 4 defaut de kilometres 
- « « « faites de l’électricité,” which done into common or 
garden English, is “If Mr. Akers-Douglas refuses to allow 
the enthusiastic cyclist to take his or her (her we should say, 
judging from a casual lounge in Rotten Row the other day) 
pleasure in Hyde Park after mid-day, then, never mind! 
Let him or her return to the Liberty-muslined precincts of 
his or her West Kensington flat, and pedal away to his or 
her heart’s content, a la bicyclette de Servi.” Does not Mons. 
Servi offer a tangible financial advantage to those who will 
become disciples of his system, besides permitting them to 
enjoy to their hearts content the delight of pedalling ? 
Mons. Servi applies the muscular energy expended in pedal- 
ling a bicycle to the rotation of a small dynamo. Muscular 
energy is thus transformed into electrical energy, and this in 
turn is stored up in secondary batteries conveniently situated 
in the wine cellar, which is the euphemistic expression for 
the coal hole in the average West Kensington flat. The 
same exercise is obtained which might be obtained in the 
Park or in the quiet country lanes of Surrey, but instead of 
dissipating the muscular energy derived from “ him or her,” 
it is converted into a useful form, and later on in the 
evening when “he or she” is at home, the little fairy lamps 
will glow the brighter for that extra vigour, which instead 
of being dissipated en plein air, has been expended in the 
back room of “our flat.” There ought to be a big and 
lucrative future for Mons. Servi’s dynamo cycle amongst that 
class of enthusiasts who are fond of mechanical horse exer- 
cise, home gymnastics, and similar harmless diversions. 


WE reproduce a curious photograph 
of a magnet sent uk by Dr. Shettle, which, 
we gather from his letter, he has obtained 
without the use of any source of light or X rays. The 
results appear very difficult to explain, and any theory which 
might be suggested would require to be confirmed by 
further experiment before much reliance could be placed on 
it. It appears to us most probable that the image of the 
magnet obtained by Dr. Shettle is due to electro-magnetic 
induction, and has nothing to do with the magnetic field 
produced by the permanent magnet. A bar of soft-iron 
would, in this case, act equally well. The passage of alter- 
nating currents through the gridiron conductor resting on 
the face of the plate would induce currents in the gelatine 
film, and these currents would cause decomposition of the 
sensitive silver salt in proportion to their intensity. The 
presence of a metallic bar at the back of the plate would 
very much modify the intensity of currents induced in the 
film immediately above it, and thereby show a different 
density of deposit on development, and fixing the plate. We 
offer this suggestion to Dr. Shettle for what it is worth, for 
all we know, Dr. Shettle may have struck the trail of another 
epoch-making discovery. In any case the phenomenon 15 
well worth a thorough investigation, and we hope Dr. 
Shettle will persevere with his experiments till the true 
explanation is arrived at. 


The Newest 
Photography. 
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THE X RAYS AND THE NEW PHOTO- 
GRAPHY. 


Tux doubt which we recently expressed as to Lord Blyths- 
wood’s experiment being a genuine ea. or rather 
exographic effect, has been removed by further experiment. 

At the suggestion of Lord Kelvin, Lord Blythswood placed 
the sensitive plate in a tight zinc box, with an aluminium 
window in the lid. Objects were placed either inside the 
box, or outside on the aluminium window. The box was 
then earthed carefully, and placed between the poles of the 
large influence machine. The poles were 2 feet apart, and 
the silent brush discharge was used. Good photographs were 
obtained in about half an hour. The object of placing the 
plate in an earthed metal box was to prevent the possibility 
of discharge on to the plate. Dr. W. J. Morton, according 
to the Electrical Engineer, N.Y., has also obtained shado- 
graphs, by placing the sensitive photographic plate between 
the two main conductors of a static electric machine, and 
Mr. Willard E. Case has succeeded in obtaining in the 
same way distinct shadow effects from a comparatively small 
induction coil at ordinary atmospheric pressures. One 
curious result obtained by the last experimenter was that a 

hotograph was obtained when the sensitive plate was placed 

hind one of the poles of the coil, much the same as when 
placed between the two poles. 

These experiments point to a simplification of the appa- 
ratus required to produce the new photographs. In this 
connection the long known electric shadows produced by 
influence machines, appear to be of interest, as we cannot 
help imagining that they are due to the same cause. These 
have been investigated by several scientists, notably by 
Holtz, in 1880, and later by Lehmann by means of a very 

werful influence machine. Holtz produced these shadows 

y using a point and a disc electrode on his influence 
machine. The disc was hollow and was covered with silk. 
Conducting bodies interposed between the point and the 
disc threw distinct shadows on the silk of the disc ; insulat- 
ing bodies such as a glass were apparently transparent and 
threw no shadows. Holtz came to the conclusion that the 
nature of the surface was important in determining the 
transpareacy, a characteristic in which his rays differed from 
the X rays. Lehmann found by using a disc on each elec- 
trode that a double shadow was produced—i.e., a shadow of 
= interposed body was projected on the faces of both 

iscs. 

One of the most distinct X ray photographs we have seen 
is reproduced in the British Medical Journal, from a photo- 
graph taken by Dr. Lodge. Not only the bones of the 
fingers are shown, but those of the thicker part of the hand 
and of the wrist are distinctly visible. The photograph was 
taken with a tube having large electrodes, and the cathode 
rays were concentrated by a magnet on a definite part of the 
glass. A 2 inch spark coil excited by five storage cells was 
used. The vacuum was not very high, being equivalent to 
a1 inch spark in air. The exposure was for two hours, the 
object being 9 inches below the tube. Dr. Pupin, in America, 
has also found that gradations of density and thickness are 
best brought out by long exposures. 

_Mr. Edison bas been working enthusiastically on the 
X rays. The Hlectrical Engineer (New York) says that 
Mr. Edison considers that a high vacuum is not necessary 
to obtain the effects. His experiments show that the 
vacuum required is largely dependent on the potential avail- 
able. With the 4 inch spark which he uses, he finds it is 
best to seal off the lamp at the point where all glow ceases 
within the tube, and fluorescence of the glass just commences. 
The vacuum tube employed by Mr. Edison is made from the 
bulb of an ordinary 16 ©.P. lamp, into the top of which is 
fused a platinum wire carrying a disc three-quarters of an inch 
in diameter, made of polished aluminium. 

At the side of the lamp bulb there is fused in the cathode 
terminal, consisting of a disc 1} inch in diameter, also made 
of polished aluminium, but placed at right angles to the 
upper disc. The object of this arrangement, of course, is to 
allow the cathode rays to be thrown off and to act upon inter- 
posed objects, without interference from the anode terminal. 

employing an incandescent lamp bulb, the thickness of 
which is only ,',th of an inch, Mr. Edison finds that the in- 


terference due to the intervening glass is very small, as com- 
pared with that of the Crookes tubes, which are in general 
use. 

Mr. Edison employs anode discs, instead of the simple 
platinum wire terminals, for the reason that the disc keeps 
cool, even under continuous use of the vacuum bulb, whereas 
the platinum wire has been found to heat greatly, and to 
interfere with the results. Besides aluminium discs, Mr. 
Edison has also tried carbon, which he finds will permit of 
almost any amount of current being sent through the bulb, 
but for some reason as yet unexplained, the carbon discs 
appear to offer a tremendous internal resistince, and become 
white hot,so that they cannot be employed for the purpose, 
and all Mr. Edison’s experiments have thus far been made 
with aluminium discs as terminals. 

Besides the handiness of the form of bulb used by Mr. 
Edison, it has another quality to recommend it, namely, its 
cheapness. It is evident that such vacuum bulbs could be 
made and sold at a profit for 50 cents. 

MM. Gossart and Chevallier have made a curious dis- 
covery,* which, for the present at least, appears to add to the 
mystery as to the nature of the radiation from the Crookes 
tube. They have found that the X rays exercise a mecha- 


‘ nical directive action upon the vanes of a wheel in the Crookes 


radiometer. They made the discovery by accident, while 
preparing an experiment to show at a distance, by means of 
the Crookes radiometer, the heating of a Crookes tube. 
They were astonished to find that when exposed to the radia- 
tion from the Crookes tube, the vanes of the radiometer not only 
remained stationary in front of a tube which was very warm, 
but even after they had been set in motion by another source 
of heat, they were speedily damped with orientation in front 
of the tube, coming to rest with oscillations the more rapid 
the less the distance from the tube. It was clear that a field 
of force had been created inside the radiometer opposed to 
that due to the heat. 

The direction and intensity of this field of force sur- 
rounding the Crookes tube was explored by means of the 
radiometer. It was ascertained, by experimenting with some 
20 different substances, that this force was transmitted and 
arrested by the same media as the X rays. Further, when 
the radiometer was placed in the Crookes field, and only 
then, the field, which damps the vanes, was modified 
by currents, especially by those of the exciting coil of the 
Crookes tube, modified by the presence of statically charged 
electrified bodies ; and, finally, energetically disturbed by a 
magnet. By moving a magnet circularly about the radio- 
meter, the vanes in some way are set free, and become again 
obedient to the source of heat. 

Thus the vanes of the radiometer may be acted upon 
simultaneously or successively by the X rays, heat, electro- 
static, electro-dynamic, and magnetic forces, This instru- 
ment is evidently well adapted for quantitative and qualita- 
tive investigations of the radiation escaping from a Crookes 
tube. 

The apparatus employed in the investigations consisted of 
a Melloni bench, at one end of which a Locatelli lamp was 
fixed, at the other a Crookes tube mounted so as to turn on 
a vertical axis, and between the two the radiometer. The 
lamp was adjusted at such a distance from the radiometer 
that the vanes made 50 turns per minute, and the Crookes 
tube was furnished with a pointer and divided circle, to 
indicate the direction of the axis of the bundle of cathode 
rays. 

"AS soon as the cathode radiation is turned on, there is 
damping of the vanes, sometimes one pair of vanes and 
sometimes another pair taking up the axial position of equi- 
librium. A radiometer with a single pair of vanes was 
unfortunately not available. 

If the Crookes tube is extinguished ‘the directive action 
persists for about five minutes after, in spite of the constant 
action during that time of the Locatelli lamp. One striking, 
and perhaps suggestive way of starting the vanes, is to direct 
upon them the radiation from the anode. The vanes at first 
undergo an impulsion opposite to the normal direction, which 
they afterwards resume. A contour line, or line of equal 
action, was determined by means of the cessation of the 
damping; it was normal to the direction of equilibrium of 
the vanes, and its maximum distance from the tube was 


* Comptes Rendus, 122, p. 316. 
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3 cm. in front of the axis (distance from side to side), and 
it joined the tube near the centre of the concave cathode. 
By surrounding the tube by a circular photographic film 
enclosed in an envelope studded with metallic letters inside, 
the X ray field was shown approximately to be identical with 
that which affected the radiometer. 

The inertia effect, which lasted for five minutes, was 
obtained with a Ruhmkorff coil ; when a Wimshurst machine 
was used it was not obtained. A list is given of substances 
transparent and opaque to the newforce. Paraffin was found 
to be more transparent than air. MM. Gossart and Chevallier 
are continuing their researches in this new and very pro- 
mising field of research. 

M. C. Henry has discovered that the photographic effici- 
ency of the Réntgen rays is very much augmented by the 
use of the phosphorescent sulphide of zinc. In one experi- 
ment, two fingers were photographed, one of which was 
coated with sulphuretted vaseline ; ali that part of the plate 
surrounding the shadow of the coated finger was found to be 
darker than the rest. In another experiment, a fine iron 
wire was placed on the plate, and on it were placed coins, 
some coated with the sulphide of zinc, and some uncoated. 
Tn the former cases, after exposure to the X rays, an image 
of the wire was produced, in the latter cases not. The best 
image of the wire was obtained when the underside of the 
coin was coated with the sulphide. The sulphide plays the 
part of a supplementary actinic source. M. Henry considers 
that his experiments verify a hypothesis of Poincaré that all 
flaorescing bodies emit X rays. A bar of aluminium, abont 
}-inch thick, 1 inch broad, and 5} inches long, was coated 
on opposite sides for about one-third of its length with 
sulphide of zinc, and left bare on the middle third. After 
exposing one side of this bar to magnesium light for a second, 
it was laid on an iron wire which was lying on the enveloped 
photographic plate. After development and fixing, a faint 
white image of the wire was found on a dark rectangular 
background formed by the shadow of the ingot; the image 
was insensible under the bare part of the ingot, and is most 
distinct under the part of the ingot with sulphide under- 
neath, Similar experiments have been made with daylight. 

M. Meslans* has made experiments to determine the influ- 
ence of chemical constitution upon the transparency of 
bodies to the X rays. He has found that carbon and its 
compounds with hydrogen, oxygen and nitrogen, are ex- 
tremely transparent to the X radiation, when, however, a 
mineral element, such as chlorine, sulphur, phosphorous, or 
iodine is present in the compound, its opacity is very 
considerably increased. He considers that the differences in 
the chemical constitution of the various materials which 
form the nerves and the blood, will, without doubt, enable 
amg go of these constituents of the body to be obtained 

y virtue of their unequal transparency. 

In surgery, the new photography is rapidly extending its 
sphere of usefulness. Successful photographs have been 
taken of the thicker parts of the body, such as the knee and 
the thigh, and, it is said, also of the abdominal regions. 

Prof, J. J. Thomson gives an account in Nature of several 
very interesting investigations that have been carried out at 
Cambridge. Following up his discovery that all bodies be- 
- come conductors during the passage of X rays through them, 
he has sought to determine the leakage in air at different 
pressures. The rate of leakage is greater at a high pressure 
than at a low one, and is over a wide range of pressure 
approximately proportional to the square root of the pressure. 
“The leakage of electricity through non-conductors is con- 
sidered to be due to a kind of electrolysis, the molecule of 
the non-conductor being split up by the Réntgen rays which 
act the part played by the solvent in ordinary electrolytic 
solutions. If the air through which the rays are passing is 
ionised, the number of ions would, according to the well- 
known law of dissociation, be proportional to the square root 
of the pressure, provided the amount of ionisation is small. 
Thus the result we obtained for the rate of leak through air 
at different pressures indicates that the rate of leak is pro- 
portional to the number of ions.” Prof. Thomson comes to 
the conclusion that the Rontgen rays are not all of the same 
kind, and that their penetrative power varies greatly with the 
efficiency of the tube by which they are produced. He has 
found that most tubes improve for some time after they are 


* Comptes Rendus, 122, p. 309. 


sealed off from the pump, attain a maximum efficiency, and 
then deteriorate. 

Mr. Swinton has been making some successful experiments 
with the so-called cryptoscope, said to have been invented by 
Prof. Salvioni, but really used by Réntgen in his earliest 
experiments. Mr. Swinton soaks a piece of blotting paper 
in a solution of barium platino cyanide, which he places 
inside a tube at the back of a sheet of opaque a cover- 
ing its end. The eye placed at an aperture in the other end 
of the tube can see the X ray image of the object on the 
phosphorescent blotting paper at the other end. 


ELECTRIC ELEVATORS, WITH DETAILED 
DESCRIPTION OF SPECIAL TYPES.* 


. By FRANK J. SPRAGUE. 


(Continued from page 267.) 

Beyond the thrust-plates is keyed an iron pulley, connected 
by a flexible coupling with the motor shaft. The function 
of the brake is that of locking the screw when at rest; it is 
not a means of varying the speed. In case of accident, it 
has the additional function of helping to stop the screw. It 
may be described as a compound electro-mechanical brake. 
A steel brake band, wood lined, is anchored at one end, the 
hoisting side on the motor bed frame, and the other end is 
continually pulled down by a powerful spring under com- 
pression. The mechanical movement in opposition is through 
the medium of a peculiar magnet. It is operated by a dual 
circuit, one in hoisting, another in lowering. In the event 
of failure of current for any reason, or too high a speed on 
the down run, this magnet releases the brake in the latter 
case by a snap switch, operated by an adjustable Pickering 
centrifugal governor driven by the main screw—and the 
brake band promptly grips the brake wheel softly, yet 
powerfully. 

Motor.—The motor, which is of the multipolar type, is 
carried on the same casting which contains the thrust bearing. 
The field magnets are of steel, and are excited by two cir- 
cuits; one, known as the shunt circuit, being variable in 
strength at will, so as to vary the maximum speed of the 
machine, and the other, a series circuit, which acts to strongly 
compound the field. This type of elevators is differentiated 
from all other electrics by the fact that the action islike that 
of the hydraulic, for it always works against ng 3 In 
hoisting, the motor takes current from the line, but in 
lowering, its main circuit is cut off from the line, and the 
motor, rotating in an opposite direction, is driven as a 
dynamo by the weight of the car. A strong element of 
safety existed in the fact that the current in the field coils is 
never reversed, and consequently the machine is never demag- 
netised. Hence, under certain conditions of the operation of the 
safeties, it has a power of self-excitation which is of importance. 

The armature which turns in this field is of the ironclad 
type, and not liable to injury of any kind. 

It is mounted on a sleeve, is of the two-path series winding, 
has a very large commutator, and, of course, wey hae 
brushes. The field coils can be removed without disturbing 
any other part. 

Control.—Considered in its simplest form, and in connec- 
tion with its action upon the motor and multiplying machine, 
without reference to the means of communication between 
the car and the regulator, this last is a very simple device. 
It is composed of two parts, each made up of peculiarly- 
shaped iron grids of various sizes arranged in circular form, 
connected to copper contacts on a slate disc, over which 
passes a heavy carbon brush. 

The use of iron castings of a specific composition possesses 
great advantage over a | form of wire resistance, not alone 
in the matter of cost. They are flexible, they expand in any 
direction readily, and, as made, they have a resistance of from 
40 to 50 times that of copper, or, roughly, that of German 
silver. The grids are interchangeable, and any of them can 
be readily replaced. 


° ge read at the American Institute of Electrical Engineers, 
New York and Chicago, January 22nd and 29th, 1896. 
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One side of the rheostat is for regulation in hoisting, the 
other for lowering. Instead of moving this regulator by 
hand, it is operated by a pilot motor wound with a right and 
left-handed field, one or the other of which only at a time 
can be in circuit with the armature. This pilot is connected 
to the rheostat arm by a single reduction worm gear, and is 
operated either from the basement or the car, according to 
the position of the “change over ” switch, by an “up” and 
“down” button with an automatic lever stop, which 
normally has to be held by the — to prevent the pilot 
returning to a stop position. The spindle of the rheostat 
arm operates switches co-ordinating in their movement, in 
turn controlling the magnetic make-and-break circuit. switches, 
the down break, and also the automatic stop lever switches 
which limit the pilot movement. 

The use of magnetic switches instead of hand control 
switches not only removes the arcing from the face of the 
rheostat, but it. gives the benefit of instantaneous cut-offs not 
possible by any other means of control. ust 

This on fast machines is of the utmost importance, and 
the practical application is that if a car is on the “up” 
motion, and an operator, because of carelessness or because of 
fright lets go his stop handle, the current is instantly cut off, 
the regulator following to stop, and the car is arrested in the 
shortest time 

Assuming that the circuit is made for the up movement, it 
first meets with a resistance sufficient to about hold the car 
and lift the brake. This resistance is then gradually cut out, 
the torsional effort of the armature is increased, giving the 
car an upward movement with an acceleration depending 
upon the rate of movement of the rheostat. arm, and with a 
final velocity determined by the point at which the arm is 


stopped. 

TP vite hoisting, for any reason the current is cut off, 
the torsional effort ceases, the brake instantly comes into 
action and the car comes to rest. 

In lowering, the brake is lifted by an independent circuit, 
but the armature is first short-circuited on itself, and becomes 
a most powerful dynamic brake. As the resistance in this 
circuit is increased, the car runs faster. When it approaches 
the lower limit of movement, an independent retarding 
circuit is established, and gradually reduces the resistance. 
This brings the car to the slowest movement. 

The pilot movement regulation is, to my mind, an abso- 
lute necessity of fast nger work; and its application, 
although at first attended with a number of annoying diffi- 
culties, is to-day by far the most reliable method of control 


known. 
(To be concluded.) 
THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 
Ir is not surprising that municipal electrical engineers 


should have seen fit to combine together in the form of an 
association. The public supply of electricity is a compara- 
tively new art, if we may be allowed the word, and fresh 
problems have to be solved daily. There is every reason, 
therefore, for an agreement among station engineers to meet 
together to discuss their common difficulties ; especially when 
it is remembered that the institutions have for some reason or 
other failed to provide a suitable arena for the adequate dis- 
cussion of matters nearly affecting the electricity supply 
engineer. We may be held to exaggerate the difficulties in 
the life of the central station manager, but it is obvious that 
in dealing with many of the incidents of supply, he has little 
to guide him. If then he can obtain the benefit of his con- 
temporaries’ experience by associating with them, he is surely 
eserving of some sympathy. 

The formation of the Municipal Electrical Association 
Was suggested by Mr. John H. Rider to a meeting of municipal 
electrical engineers held in Westminster in J uly last, to discuss 
the new Board of Trade rules, and was very warmly sup- 
ported. The above meeting decided to appoint a committee 
of five to prepare a draft constitution for the proposed Asso- 
ciation, and after a meeting of the most representative 
municipal men in the kingdom, a prospectus was agreed to, 


the following being the terms which describe concisely the 
motive and objects of the Association :— 


1. The object of the Municipal Electrical Association is | 


to pager the interests of municipal electrical undertakings, 
and to that end to bring municipal electrical engineers into 
relation one with another. 

2. This Association will endeavour to promote the interests 
of municipal electrical undertakings, without regard to the 
source from which dangers threatening such interests may 
arise. 

8. To secure consistent and well-organised management, 
the constitution provides for an executive committee, 
one-third going out of office after each annual convention. 

4, The annual meeting of the Association for the discus- 
sion of papers, the election of the executive, and the trans- 
action of other business, will be held in May or June in each 
year, at such places as the Association shall determine, and 
on such dates as may be determined by the executive com- 
mittee. 

The following gentlemen form the executive committee 
and officers for the first annual convention, to be held in 
London on June 10th, 11th, and 12th, of this year :— 

President, Mr. Arthur Wright; Vice-Presidents, Mr. 
William Arnot, Mr. C. H. Wordingham; Committee, Mr. 
C. 8. Vesey-Brown, Mr. Albert Gay, Mr. John Hesketh, 
Mr. A. B. Mountain, Mr. H. Faraday Proctor, Mr. John H. 
Rider ; Hon. Treasurer, Mr. (G. H. Cottam ; Hon. Secretary, 
Mr. Wm. L. Madgen. 

While admitting that the Municipal Electrical Association 
will probably justify its existence, we cannot help regretting 
that it excludes the central station engineer who happens to 
work for a company. It may be something to preserve the 
municipal character of the Association, but the questions 
which may be brought before the members at their first con- 
vention will be of equal importance to the company’s engi- 
neers. Then, again, the consulting engineer ought to be able 
to give valuable assistance in the discussion of electricity 
supply problems, and we do not quite see that his admission 
as a member would impair the character of the Association 
either from a municipal or technical point of view. Though 
we regret the limitations which the Association imposes, we 
have not the slightest doubt that if the co-operative efforts 
of the members are directed only to the problems which come 
within their sphere of work, the Association may achieve 
much that is beneficial to municipal supply, and this alone 
would lead us to extend our good wishes fy its welfare. 


CORRESPONDENCE. 


The New Photography. 


The following experiment, which was made on February 
11th,* appears to determine that the cause of the phenomena 
which Prof. Réntgen was the first to discover, is the direct 
— of electric stress, and not as was supposed, of invisible 
ight. 

A No. 14 B.W.G. cotton covered copper wire was bent 
five times upon itself, in llel lines. tt was then fastened 
to a piece of cardboard by stitching it at each bend, and 
midway between the bends. A very thin magnetic strip 
was then placed across the back of a photographic plate, its 
position being maintained by small pieces of postage stamp 
sao The —— plate, with the magnet at its 

k, and the cardboard with the wire attached as described, 
were next very carefully wrapped up in ruby paper, which 
was again covered with black paper, the wire on the surface 
of the cardboard resting on the sensitive surface of the 
photographic plate, i.e., nothing intervened but the cotton 
with which the wire was covered. It should also be stated 
that previous to enfolding the apparatus in the paper, the 
terminals of the wires were bent back upon the outer surface 
of the cardboard, and that the whole process was conducted 
by a photographer in his dark room. 

The terminals of the wires were then connected with the 
wires of a Fowler’s alternator dynamo giving 40 periodicities 


* A briet account of the experiment ay in the Daily Tele- 
graph of February 20th. — 
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per second, and a current of about 8 amperes was sent 
through the wire for about 47 minutes. : 

After the development of the results by the photographer 
on the following day, examination showed not only the com- 
plete image of the magnetic strip, but of the stamp 
also by which it was affixed to the glass, together with a 
representation of the red line which exists near one edge of 
the paper, and the segments of the perforations where the 
stamps had been torn away. 

It is particularly worthy of notice that these effects were 
the product of stress in the wire exercised through the glass 
plate upon the magnet and the paper. 

It is, perhaps, well to add that I have obtained similar 
results upon two other occasions, when the method of con- 
ducting the experiments under electro-magnetic stress, and 
with the total exclusion of light, was upon somewhat dif- 
ferent lines. I am sending a photographic copy of the first 
stress image which I obtained by the process described above. 
The magnetic strip is seen in the centre, and the two pieces 
of stamp paper crossing the ends of the magnetic strip. 

I may, perhaps, be permitted to explain the very simple 
process by which, as it appears to me, all agers. af hs are 
taken, and also the intimate connection which exists between 
photography and those stress images, or pictures, which are 
capable of being obtained by the Réntgen rays, or by the 
stress of magnetism, electro-magnetism, or any stress-pro- 
pagating body. 

It is well known that all forms of matter are polar, i.c., 
they assume a definite direction when they are free to move 
in a magnetic field, 


. Asa matter of fact, owing to terrestrial magnetism, all 
matter exists in a magnetic atmosphere, i.¢., every molecule 
of matter is a stress creating body, and from such cause takes 
a special direction when free to move, and it is acted upon 
by other matter. Light is one of the disturbing elements, 
and, therefore, when it falls upon the sensitive surface of a 
—— plate, the molecules are thrown into motion. 

ow, a8 the matter in question may be said to have one 
general uniform material condition, it is obvious that the 
general effects upon the surface would be the same, provided 
the light impinged equally upon all portions of it, but that 
when it is reflected from any image, the counterpart of that 
image would be produced upon the pe because the impres- 
sions and the molecular motions would vary with the character 
of the image. 

Passing, now, to the images or pictures, &c., which are 
obtained by the stress of magnetism, electro-magnetism, or, 
possibly, of almost any other mode in which stress is capable 
of being propagated ; the same principle holds good, for the 
sensitive matter upon the surface of a photographic plate 
registers the various directions in which impressions have 
been a directly or indirectly to it through intermedial 
bodies. Thus, if the stress be the effect of a Réntgen tube, 


__ by our friend, Mr. 


or of any other similar medium, any object which intercepts 
or otherwise deals with the lines of stress modifies propor- 
tionately the effects made upon the plate, and, therefore, it is 
that the images laid down upon the plate are correct  repre- 
sentations of the bodies which, in proportion to their density, 
have interfered with the lines of stress. A cause is thus 
found for the disappearance of the flesh of the fingers, &c., 
as is known to occur when the stress has been so increased 
as to render these tissues quite transparent, whilst those of 
greater density remain. Upon this principle, also, we 
recognise the cause of aluminium, one of the lightest of 
metals, transmitting the rays (stress), whilst iron, lead, and 
other bodies of considerable density are rendered very 
apparent. 

» may further add that I take a special interest in this 
subject, owing to the intimate connection which exists 
between it and a theory which I published in 1894 as to 
the nature and cause of gravity,* together with the 
theory which I have long advocated as to the nature of 
the process by which soto life is carried on. 

Richard C. Shettle. 


Concentric Cables vy. Bare Strip. 

In reply to your correspondent, “J. H.,” I should be very 
happy to learn how a service connection can be safely made 
to a concentric cable while the current is passing through it, 
—_— the method is not as highfalutin as the writer's 

guage. 


The Writer of the Article. 
February 28th, 1896. 


Electric Lifts. 


In your issue of the 28th ult., there is a communication 
from Messrs. R. Waygood & Co., Limited, which is conse- 
quent upon my article which appeared in your issue of the 
21st ult. I quite understand that anything of a controver- 
sial nature would not be either desirable or proper for your 
columns, but I also understand that the main object in pub- 
lishing the article which I had the pleasure of sending you, 
as well as the letter now referred to, is to furnish informa- 
tion to those of your professional readers who may probably 
be consulted upon the general question of electric lifts, and 
who will wish the t degree of information in order that 
their judgment may correct. It is only, therefore, with 
the view of affording the fullest possible information that I 
deem it necessary to trouble you with this communication. 

We receive so much of that sincerest form of flattery 
which consists in imitation, that we are quite prepared to 
read in Messrs. Waygood & Oo.’s letter that “The general 
design of our lift —- is very similar to that described 

ibson.” 


My only object now is to t out where the imitation 
ceases, and the differences which exist between the machinery 
roduced by our friends and that produced by this company. 
These differences are, to my mind, of very great importance, 
and go to the questions of efficiency and safety. 

Messrs. R. & Co., Limited, say The shaft 
is coupled directly to steel worm, through carefully insulated 
coupling, which is so designed and utilised to form pulley 
for a neat toggle brake. This brake is operated by the same 
movement of hand a (passing down through cage and 
lift well) which controls the starting switch.” 

This is, of course, a copy of the Otis movement. But the 
letter referred to also says, immediately following the last 

uotation :—“ The operations of our starting switch follow 

e same cycle as that described by Mr. Gibson, the greatest 
— of difference being that our automatic slow starting 

evice is not controlled by a solenoid, but by gravity acting 
against an air dash-pot, adjustable as to speed.” P 

This is a point to which I deem it necessary to ask special 
attention, because it will be seen, as I think, that when once 
the resistance is cut out of the armature circnit, nothing caD 
re-insert it except the pull on the hand rope, and if the hand 
rope should become broken, then the motor is left on the 
supply mains with all resistance cut out of the armature 
circuit, and in case of overloading of the car, or a rush of 


* Electrical Engineer, 1894, “ What is Gravity.” 
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current due to any cause, the armature has to bear the full 
effects of such rush of current, and there will be a strong 
probability of its being burnt out. It is, therefore, possible 
to do, say, £50 worth of damage in a few seconds, to say 
nothing of the risks to the lives of passengers. 

In the Otis machine, it will be noticed that the rush of 
current carries its own remedy with it, in that the current 

around the solenoid controlling the brushes which cut 
out the resistances in such a way that any extra current 
tends immediately to pull the brushes back over the segments 
of the resistance coils, and so re-insert the resistance in the 
armature circuit, slowing or stopping the machine, and pro- 
tecting the armature against all > 

It should also be noticed that for stopping the lift auto- 
matically at the top and bottom of the travel, Messrs. R. 
Waygood & Co,, Limited, say that they have “ discarded 
the screw and nut arrangement, and depend, in actual prac- 
tice, upon the steel wire (hemp covered) hand rope ; but, 
should this rope break from any cause, we have in the well- 
hole two tappet switches, permanently fixed, which divide 
the main circuit (and upon one of which the cage itself 
would engage before any damage could be done), cutting off 
the current for that particular direction in which it is 
travelling, and thus bringing the lift to rest.” 

In the Otis elevator there are, of course, stops on the hand 
rope, top and bottom, against which the car would strike, if 
the lift attendant should not use the hand rope, and which 
would cut off the current and apply the brake, but if the 
hand rope should be broken, and the attendant should lose 
control, we have the automatic stop motion or the screw and 
nut gear, so that, not by contact with tappet switches, but by 
mechanical motion in the machine itself, the current is shut 
off, power ceases, and the brake is applied. This is adjusted 
with absolute accuracy, and, once adjusted, is not affected 
by stretch of ropes, or by any other cause. 

A given number of revolutions of the winding drum in- 
fallibly brings the device into action, and cuts off the current, 
so that the car cannot ibly overrun in either direction. 
If, therefore, the attendant should fail to use his hand ro 
at the aa time, we have the two safe-guards, first the 
stop balls on the hand rope (in those cases where we use a 
hand rope), and secondly, the automatic stop motion. 

I venture to submit that this is obviously better than the 
= used by Messrs. Waygood, because they only cut off 

e current from the motor, and apply no brake if the hand 
rope is broken. It follows, therefore, that if the hand rope 
be unavailable through — or any other cause, the car 
might travel much beyond its proper point, and might strike 
seriously at either end of its journey, and with a very light 
load, the counterbalance might carry the car up so rapidly as 
to —_ it to a the overhead timbers. 

en again, the car is supposed to en with the tappet 
switches in case the hand a is not alled. But oe 
builders know very well that it is the duty of the attendant 
always to use his hand rope, not only at intermediate points, 
but also at the two limits of the journey, and we also know 
perfectly well that the ordinary lift attendant very often fails 
to discharge his duty, and allows the arrest of motion at the 
extremities of the journey to be done by the car itself coming 
into contact with the stop balls on the hand 9 Now, if 
& succession of contacts or collisions should break one of the 
tappet switches, there would be no control. Still further, it 
is well known: that wire ropes stretch, so that although at 
first the tappet switches might be placed accurately, the 
stretching of the ropes might result in this, that before the 
car can reach the tappet switch, the counterbalance may have 
reached the bottom, and may strike, or, on the other motion, 
the car may strike at the bottom before the counterbalance 
can reach the top. 

We think the device as described by Messrs. Waygood and 
Co. is not, and cannot be, fully successful. 

Still further, as Messrs. Waygood & Co. describe their 
system, they use no grooved winding drum. The car and 
counterbalance are joined by one set of these ropes, simply 
passing over a grip sheave. If, therefore, there should be a 
rupture of these ropes, the counterbalance would certainly 
tush to the bottom, and the safety of the car would depend 
entirely upon the efficacy of the safety appliances underneath 
the car. ‘These, in the case of our friends, are the safety 
speliances ordinarily in use by them. In our case, we use 

Special features of safety which have always been used 


by us, and by Otis Bros. & Co., of New York; all taken 
together, constituting the peculiar type known as the Otis 
safety, and in addition to these we have the slack cable 
device, which at once arrests the car should the cables become 
slack for any reason, and cuts off the current; but we have 
independent ropes for each of the services, counterbalance 
and car lifting, and added to all this, the Governor safety. 

Messrs. R. Waygood & Co. say, in speaking of the worm 
and spur ranning in a chamber of oil, “The thrust of the 
worm is taken in both directions by a specially designed ball, 
thrust collars of steel,” &c. 

This idea was long since abandoned by us in favour of a 
very carefully designed system of equalising levers, which 
gave far more satisfactory results. 

In conclusion, we may call special attention to the fact of 
what the results would be in case the hand rope of Messrs. 
Waygood’s machine should be broken. 

It does not appear from the letter of Messrs. Waygood and 
Co. what provision has been made for taking up any slip of 
the sheave over which the main ropes run. 

We think that those of your professional readers who ma 
be called upon to advise intending purchasers, shoul 
besides reading the communications which have appeared, 
see for themselves machines in actual use, and examine them 
carefully in the light of what has now been stated by both 
our friends and ourselves. In such a case, we think they 
would run no risk of mistake in making a decision. 


Wm. Aug. Gibson, 
(Managing Director) Otis Elevator Company, Limited. 


March 2nd, 1896. 


Transformer Plates. 


Referring to Mr. J. G. Lorrain’s letter on the subject of 
transformer plates, I was not aware at the time I suggested 
the plate with one split that the idea had already been 
patented. 

Of course, under the circumstances, I do not claim 
originality for the idea. The single split form of plate isthe 
type which one naturally arrives at in trying to think out a 
plate which shall have the minimum number of air gaps. 

Great credit is undoubtedly due to Mr. Statter for having 
aac agg the advantages of such a plate so long ago as 

arch, 1888, and anticipating many other workers in the 
same field, who would doubtless, sooner or later, think out 
such a plate for themselves. 


Bedford, March 2nd, 1896. 


George Adams. 


A Poser. 


Could any of the readers of your valuable paper tell me 
the usual allowance made (or what would be a reasonable 
amount) for the extra wear and tear of clothing when lookin 
after accumulators, such allowance, of course, being arrang 
between master and man; also what is the best material for 
clothing to withstand the acid. — 


[We doubt if a paper has ever been read on this subject ; 
but as a London firm is now said to be advertising X ray 
proof underclothing, an  seagea here suggests itself for 
an enterprising firm of clothiers to bring out an acid proof 


suit for secon battery tenders.—Eps. Exec. Rev.] 


The Theory of Lead Accumulators. 


With reference to the article under the above heading in 
your issue of January 31st, I should esteem it a favour if 
you would kindly give me a hint as to the meaning of the 
employment of the plus and minus signs used over most of 
the chemical ain. Does it signify that the atoms and 
molecules are positively and negatively electrified, or has it a 
more extended meaning ? 

In some cases the element Pb has a plus sign over both 
letters; in other cases it has only one negative sign, thus 


++ 
Pb, Pb. 


* 
apts 
is 
pre- 
ity, 
hus 
&e., 
sed 
of 
we 
of 
and 
ery 
ists 
s to if 
the 
> of 
7e 
tion 
nse- 4 
the ¢ 
ver- 
your 
you, 
ma- 
ably 
and 
that 
with 
at I 
tery 3 
1 to 
eral 
ibed 
tion 
nery 
any. 
nce, 
haft 
ated — 
alley 
ame 
and 
; the 
low 
test 
ting 
ecial 
once ba 
can 
nand 
1 the 
th of 


‘[Vol. 98. No. 954, Mancu 6, 1896. 


Is the former twice as highly charged as the latter? If 
so, I am afraid I do not follow the diagrams at all. Thanking 


ou in anticipation 
Student. 


[There has been no misprint over these plus and minus 
signs. Our article of January 31st on “The Theory of Lead 
Accumulators,” was a literal translation from the German. 
I am sorry that the diagram does not convey to a 
“Student ” all that he expects it to, but do not accept any 
responsibility for this. He is right in supposing that when 
a double plus sign occurs, it indicates that the element is twice 
as highly charged as when only one sign occurs. Perhaps a 
little more study will enable him to grasp the significance of 
these signs. —THE TRANSLATOR. | 


_ Borough of Bangor Electric Lighting Works. 

Will you permit me, through your columns, to draw the 
attention of those’ electrical engineering manufacturers and 
contractors, who may possibly have overlooked it, to the 
significance of the invitation to tender for the above works, 
which appeared in your last issue. 

The invitation reads thus :— 

“ Specifications and plans may be obtained on payment of 
£2 2s, for the former (plant) and £1 1s. for the latter 
(mains and transformers), which will not be returned.” 

The — which it is here sought to establish is oné 
which, I venture to think, should be fully considered by the 

industry before acceptance. 

It resolves itself into the simple question as to whether 
contractors should pay for the privilege of being allowed 
to tender, thereby relieving the buyer of the natural func- 
tion of remunerating the expert whom he calls in for his 
own and exclusive benefit. 

There are some who think that the burden which the 
electrical contractor is already called upon to bear under 
expert specifications is becoming intolerable, having regard 
to the conditions under which the industry in this country is 
able to develop. 

It is now proposed to ask the industry to embark on a 
course which, if generally adopted, would logically result in 
its undertaking the support of the consulting engineering 
profession. Municipal Authorities, under this policy, would 
occupy the agreeable, but not business-like position, of secu- 
ring both expert advice and projects and tenders embodying 
_ the accumulated experience of the electrical industry, with- 
out paying for either. This condition of things would be 
as little conducive to the public interest as to that of the 
contractor. 

When I was in the East, I was credibly informed of a 
custom among the Chinese, under which a man who 
suffered unmerited wrong at the hands of another, is, under 
certain circumstances, expected to disembowel himself before 
the eyes of his detractor, on the ground that nothing but 
er (his own) can efface the injury done to his tarnished 

onour. 

Let us hope that British electrical contractors have not 
forgotten that they belong to the Caucasian branch of the 


human family. 
Contractor. 
London, March 8rd, 1896. 


PROCEEDINGS OF SOCIETIES. 


The Northern Society of Electrical Engineers. 
Tue or Liautina Enaines. Paper read 
by H. Linptey, Member, February 24th, 1896. 
(Concluded from page 290.) 


ANOTHER ‘oo that deserves attention is the valve. This may be 
either of the flat or piston type. The fiat valve has the advantage of 
cheapness and steam tightness, but it takes more power to drive than 
the piston valve, and that is a consideration where automatic expan- 
sion by means of a shaft governor is used, as it always should be. It 
does very well, however, with low pressures of steam, and if made 
with a trick port, gives good openings to the cylinder, and that 
without excessive travel. In the low pressure cylinder of a compound 
engine it is advisable to carry the spindle through the valve chest so 
as to afford a double bearing for it, and to fit a spring between the 
spindle and the valve, as by this means the annoying clat 

present when running non-condensing on light Icads is avoided. 


The piston form of valve has also the advantage of giving good 
openings in consequence of the length of lip, which is, of co 
equal to the circumference of the valves, less the bars in the liner, 
and I suppose no one would make one now without a liner. 

It is also balanced from steam pressure, and is, therefore, easy to 
drive, unless it is rusted up, or working with red lead squeezed out 
of pipe joints, as a lubricant instead of oil. Provided, however, that 
it is clean and well-made, it works with very little friction, As 
tegards er ag tape in this important detail, I am afraid it is even 
yet too early to speak. Undoubtedly the best construction is a well- 
fitting solid valve, without packing of any sort. The liners should be 
most carefully bored out to attain this result, ordinary boring not 
being good enough unless lapped out afterwards, and this is not very 
advisable, as it is impossible to get out all the emery used in lapping. 
The valve should be ground and polished to a perfect fit, and then as 
long as that condition of fit lasts you have the best valve. But, un- 
fortunately, that condition is not an everlasting one, and there is, 
therefore, a great temptation to fit some form of spring packing, The 
objection tospring packing is that the liner gets worn as much ag 
the rings, and when it becomes necessary to renew the valve it is 
pened i new wine into old bottles;” they do nof go well 

ther. 

I am hoping, however, that good results can be secured by a valve 
having steam expanded rings as described for main pistons. It is to 
be noted that a piston valve cannot leave its seat like a slide valve, 
and consequently it is necessary to apply spring relief valves to a 
cylinder fitted with this form of valve, to allow of the exit of an 
sudden flush of water that may come into the cylinder, and for whic 
purpose the ordinary drain cocks are, of course, useless, . 

I take it for granted that, by this time, no engineer makes an 
engine in which the joint between the frame and cylinder is a steam 
joint, as that means dismantling the engine should such a joint blow. 
As regards the necessary steam chest and cylinder cover joints, the 
best practice is certainly to make them metal to metal, scraped and 
ground together, and dispense with any more jointing matzrial than 
boiled oil. Ihave now reviewed most of the points that have re- 
quired attention at the hand of engineers in adapting the moderate 
speed, and still most extensively used engine to the needs of electric 
lighting work, I have not, however, entered into the question of 
governing, beyond suggesting that a shaft governor should be used, 
altering the angular lead and throw of the eccentric, so as to vary the 
cut-off and compression. The number of forms of shaft governor is 
now so great, that they really require a paper of their own to ade- 
quately deal with them. I think I ought, however, to give some 
reason why a shaft governor is to be preferred to one operating a 
throttle valve, but, before doing so, I might refer to one feature of 
the throttle valve governor, wherein it is superior to the other, and 
that is the case with which its speed may be altered whilst the engine 
is running. A ing device for a throttle valve governor usually 


speeding 
- takes the form of a supplementary spring attached to some moving 


portion of the governor operating the valve. When tension is put 
on this spring, an extra resistance is added to that restraining the 
opening of the governor balls, and thus more speed is required to get 
them out, and the engine has to run faster to do so, and vice versi. 
Speeding gear, it is true, can be fitted to a shaft governor, but it is 
nothing like so simple a matter; on the other hand, the advantages 
of a shaft governor controlling the cut-off are many and manifest. 
First, the great objection to a governor belt is entirely removed ; this 
can also be secured in a throttle valve governor, and in two ways. 
The governor may either be driven by a pitch chain, or it may be 
mounted on the shaft of the engine, and its motion transmitted to 
the valve by means of a system of levers. The first of these two 
methods has not made any great headway as yet, though I believe the 
use of chains for driving governors is extending, especially in large, or 
horizontal engines, fitted with Porter governors, the great improve- 
ments made in pitch chains of late years having made this system of 
driving governors at least feasible. 

The second method is more frequently used, and especially on 
engines for the Admiralty ; the arrangement is not, however, equal 
to automatic expansion by a shaft governor in results, nor, indeed, if 
speeders are not required, in first cost. Then there is the question of 
economy in the use of steam. It is, I may say, almost obvious, that 
within certain limits it is more economical to admit high pressure 
steam to the cylinder, cut off as early as the load will allow and 
expand down. With a steam jacketed cylinder there is, perhaps, n0 
limit to the point at which early cut-off is not more economical than 
throttling, but as an engine rarely works for long together with a very 
early cut-off, and the consequent great variation of temperature in 
the cylinder, the advantages of steam jacketing become less ap t, 
and they are usually = with. Now, with a throttle valve and 
fixed eccentric, the only point at which anything like full steam 
pressure can act on the piston is at full load, and consequently the 
eccentric has to be set to give a sufficiently late cut-off to deal with 
the maximum load that the engine is ever likely to be called upon to 
do. In many cases, and more ially in electric traction work, 
this maximum load must be considered as all that can possibly be got 
out of the engine with °6 to *7 cut-off, and beyond which very little 
extra power is obtained for later periods of cut-off. It follows, there- 
fore, that during the greater part of its working hours an engine 80 
fitted must be working under conditions very unfayourable to economy 
so far as expansion of steam is concerned. The above remarks apply 
with more force the greater the steam pressure used, and at very low 
pressures, say 30 lbs. or so, there may not be much in automatic 
expansion after all. But nowadays such pressures as 30 to 40 lbs. are 
— met with, except in old works, and they are hardly worth con- 
sidering. 

Then, again, on the mere question of governing, that is, close regu- 
lation of speed, the shaft governor hae advantage, and for the 
reason that the compression of the exhaust in the cylinder is varied at 
the same time that the cut-off is altered. This most important 
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feature is well seen in comparing the indicator diagrams from an 
engine working under varying loads, and fitted with one or the other 
form of governor. Take the throttled engine first, at full load the 
card is all right, but at light loads it is seen that except the pressure 
is reduced almost to nothing there is still considerable area left. It 
becomes necessary, therefore, to ensure that the steam should be 
throttled to reduce the pressure sufficiently to hold the engine, and 
this means haying the throttle valve a good fit; it must not fit too 
well or it will stick, and it must not be too slack or the engine will 
ron away, and those who have not seen it would be surprised to see 
how very little space between the valve and its seat is sufficient to 
allow an empty engine to run away. 

Now, look at the cards from an engine fitted with a single slide (or 
piston) valve and a shaft governor. At full load you have a fall card 
as before, but.as the load lightens the cut-off is made earlier, and at 
the same time the amount of compression is increased till at no load 


the exhaust is compressed almost up to boiler pressure, and the 


diagram has very little area left; just sufficient, in fact, to keep the 


engine running at its proper speed. The compression so produced - 


is at the same time useful in bringing the reciprocating parts to rest, 
and thus minimising knocking if present, and at the same time is a 
source of economy, and for two reasons—first, that the compression 
raises the temperatare of the exhaust steam and thus heats the 
cylinder walls before the advent of the new steam; and, secondly, 
the cylinder’ being open to the atmosphere or condenser for a much 
shorter period of time, radiation and loss of heat is prevented. 

I was careful just now to say “an engine fitted with a shaft 
governor and a single valve,” and it was necessary to do so, as there 
is another way of using a shaft governor, and that is with two valves. 
A main valve is used in this case, driven by a fixed eccentric, set to 
give the latest cut-off and compression required. The cut-off valve 
works on the back of the main valve, and its eccentric is loose on the 
shaft and under control of the shaft governor, but this eccentric is 
merely rotated round the shaft to obtain the various joints of cut-off, 
that is, it has its angular lead only altered, and not its throw. This 
method of governing, which has for its first disadvantage the multi- 


plication of parts necessary to operate two valves, has also the same _ 


disadvantage as the throttling method, i.c., the fixed compression, 
but it has also another special one of its own, and that is, if any 
steam is admitted at all it is of high pressure, and even it be cut off 
at the dead centre, the clearance will be all filled, and enough steam 
get in to make the engine run away. It must, therefore, be arranged 
to take practically no steam at all when running empty or lightly 
loaded ; it must not, however, cut off steam too soon before the ex- 
treme position of the governor weights is reached, or it will hunt, 
and the adjustment is rather a nice one. This form is, however, 
very seldom now, and is not worth consideration here. The above 
description of the main forms of governors in use is, I am aware, a 


very vague and incomplete one, but the limits of this paper do not” 


allow of my pursuing the subject further, important as it is. It will 
be observed that, so far, the bulk of th’s paper has been devoted to a 
consideration of the form of, and manner in which, improvements in 
the moderate speed engine has come about; and I have given that 
portion of the subject the chief consideration, because, as I have 
stated, it is still the most generally used type of engine, and the one 
with which I myself have chiefly had to do with. I feel, however, 
bound to say something on my third class of engines, viz., the high 
= one. Now, just as I said at the commencement of this paper, 

hat per se slow speed is a disadvantage,so I must now say that per se 
high speed is a great advantage, and for the simple reason that direct 
communication with the dynamo is possible, and all other means of 
transmission are avoided. I need hardly remind you that the pre- 
viously considered moderate speed ——— are also very frequently 
coupled direct to dynamos, and, in , for the matter of that, so are 
slow speed engines; but whereas with a slow speed engine the 
dynamo usually takes the form of a fly-wheel alternator, and is, 
therefore, very big. So the moderate speed engine, when direct 
coupled either to an alternator or direct current dynamo, requires 
such to be bigger and more expensive than if it were coupled to an 
engine running at a higher speed ; and thus the important element of 
first cost of dynario steps is in favour of the higher speed, but in 
many cases this is partially, or altogether, balanced bythe less cost 

of the moderate speed engine. 1 

I will not row, any more than at the commencement, endeavour to 
hunt up all the advantages of high speed versus slow speed, but 
would prefer to hear what you, who have to deal with both, have to 
say,and why you have formed your preference. I may say this, 
however, that after all, the term “ high s :” being a relative one, 
and if it is desirable to attain to speeds in the engine corresponding 
to those usual in the dynamos, why is it that the highest speeds 
to-day do not exceed 500 revolutions? It is not because dynamos 
cannot be made to run faster than this, because you know well that 
speed from 500 in the largest to 1,000 revolutions or more in the 

r dynamos are, to say the least, quite usual. - 

— for one reason the centrifugal strain, that is, the momentum 
bth le moving ae goes up as the square of the revolutions, and 
. 18 Imposes & limit on the speed, as bearings cannot be indefinitely 
increased, and then, again, the high speed engine maker has only the 
rae choice of materials of which to constract his engine as are to 
ae of the maker of slow s engines. He can only be more 
= al in his ————— and choice of materials, whether cast- 
pe or bearing metal; but if he chose, the slow speed engine 

it r could also be, and no doubt often is, equally careful. 

is not very likely, therefore, that any increase in speed 


great 
oead what at present obtains, will be attained, that is, in engines 
we are. considering, or where there is rubbing contact. 
caly no be made very economical, if 
: of i speed, the consequent higher tempera- 
~ ao its cylinder walls, but it is more puneaptibis to 
m careless use, and if a breakdown of any part should occur, - 


the results are more disastrous than in a slow-speed engine. Water, 
in particular, is a source of the greatest danger, and a separator is, 
therefore, usually fitted to this class of engine. 

The high speed engine is, however, such a special piece|of apparatus, 
and there are so few makers of them, that it is impossible to deal in 
any other than a general manner with them, without simply de- 
scribing A’s or B’s engine, and, therefore, also because this paper is 
already sufficiently long, I cannot very well give you any historical 
account of the perfecting of this form of motor. 

There is, however, one point to which I should like to call attention 
before bringing this paper to a close, and that is, that in addition to 
the electrical industry having created a demand for new and im- 
proved types of engines, so these in turn have created a demand for 
a new and improved race of engine attendants, that is, at any rate, so 
far as land practice is concerned, the old easy-going mill engine tender 
with hardly a care to trouble him, has in central electric light stations 
had to give way to a man who is constantly on the watch lest any- 
thing should go wrong, and who is alive to the importance with others 
-about the station, of maintaining a steady and uninterrupted work- 
ing of the plant under his charge. Marine engineers knew what this 
meant better than those in charge of stationary engines; but the 


_ advent of high speed steam and dynamo electric machinery that must 


be kept going, has necessitated vastly increased watchfulness and 
care from those in charge, to what obtained only a few years ago. 

On starting up a new plant, too, it is most important that the bear- 
ings should be overhauled before commencing to work, as grit and 
dust is nearly always present when engines are being installed, and it 
is almost impossible to ensure that it shall not get into the bearings. 
For this reason it is always advisable to keep engine and dynamos in 
a room quite separate from the boiler or stoke-holes, for it is quite 
impossible to ensure at all times that ashes and coal dust will not be 
blown about and get on to the engines and lead to hot bearings. 

The question of oil should also receive more attention than was 
considered necessary formerly, and filtering should be resorted to 
unless the makers can guarantee it free from grit. The question of 
oiling cylinders is in rather a curious state, some engineers of repute 
saying that if steam cylinders are never oiled, they do not, as it were, 
feel the want of it, and work very well without. For my own part, 
I must say, I prefer to go on using oil in them, and oil, too, of the 
best quality. Inferior cylinder oils are possibly worse than no oil 
at all, depositing as they do a dark sticky substance on pistons and 
rings, &c., and rendering the latter sometimes quite inoperative. It 
would be very interesting 'to know definitely what difference (if any) 
is made in the wear, and internal frictional resistance of an engine 
working with and without oil in the cylinders. In cases where sur- 
face condensers or exhaust steam injectors are used, there is, of 
course, an obvious argument in favour of running without oil in the 
cylinder, but we have now oil separators, to prevent the feed water 
carrying grease over into the boilers, and something of the sort is 
= needed in cases where oil is liable to be carried into the 

iler. 

‘Apart, however, from the question as to whether it is possible or 
not, or how far it is necessary to keep oil out of the boilers, it still 
remains a moot point as to whether it is better for the engine that oil 
should be used in the cylinders or not, and no doubt some of those 
here to-night will be able to give the result of their experience in the 
matter. 


BUSINESS NOTICES, &c. 


Agency.—Messrs. Pritchetts & Gold, of Soho Square, 
inform us that they have appointed Messrs. Venner & Sillar, of 10, 
a. —, Weatminster, as their sole agents for Great Britain 
and 


Bankraptcy Proceedings.—At a sitting of the London 
Bankruptcy Court, held before Mr. Registrar Hope, on February 
27th, Arthur Hale, medical galvanist, lately trading at 105, Regent 
Street, W., under the style of Arthur Hule & Son, was allowed to pass 
his public examination upon accounts showing ranking liabilities 
£2,085 12s. 7d. and assets 3s. 2d. Nearly the whole of the indebted- 
ness was for advertising. 

On March 13th, at 12 o'clock, there will take place at County 
Buildings, Greenock, the public examination of John H. Cox, elec- 
trical engineer, of Kelly Street and Nicholson Street, Greenock. 


Liquidation Notices.—Creditors of the Railway Auto- 
matic Electric Light Syndicate, Limited, are required to send full 
particulars of their debts or claims to Mr. J. M. Tourtel, 22, Long 
Acre, London, E.C., on or before April 10th, 1896. 

Creditors of the Electric Novelty Syndicate, Limited, are required 
to send full particulars of their debts or claims to Mr. G. F. Haskins, 
liquidator, 18, Wallbrook, London, E.C., on or before April 20th, 
1896. 

Ata meeting of the Morecambe Electric Light and Power Com- 
pany, held on February 27th, at Market Street, Morecambe, it was 
resolved that the company be wound up voluntarily, as it cannot by 
reason of its liabilities continue the business. Mr. C. R. Compston, 
of Lancaster, was appointed liquidator. 


Business Announcements,—We understand that Mr. 
A. H. Rose has joined the company of Rose & Bird, Limited, in the 
capacity of managing director in the place of the late Mr. J. A. Bird. 
The offices have been removed from Newgate Street, H.C., to 
39, Victoria Street, S.W. 

We are informed that the business of Messrs. J. Jessop & Son, of 
Leicester, and that of Messrs. Appleby Brothers, of London, have 
been amalgamated, and will henceforth be carried on under the style 
of Jessop & Appleby Brothers (Leicester and London), Limited. 
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The two firms have been intimately connected during the last 
30 years, and the principal objects of the complete amalgamation of 
interests are—the combination of experience in design, in the use of 
tterns, drawings, and economy in administration. The London 
usiness will be continued at 22, Walbrook, E.C., under the manage- 
ment of Mr. C. J. and P. V. Appleby. The firm manufacture cranes 
and pumps, electric and otherwise, also electric motors, gas and oil 
engines, and a variety of heavy machinery at London Steam Crane 
and Engine Works, Leicester. 

Change of Name.—We understand that the name of the 
firm hitherto known as Messrs. Rosling & Matthews has been altered 
to Messrs. Rosling & Appleby. 

Doulton’s New Conduit.—In our notice of Messrs. 
Doulton’s new catalogue last week we referred to the new system of 
conduits with removable covers, to facilitate making connection with 


ship and other use. The book is likely to be very serviceable to those 
interested in the fittings trade. 

Okonite wires and cables are very fully dealt with, both in regard 
to the general information and prices of the article, in a new elabor- 
ately got-up little book which Messrs. Laing, Wharton & Down have 

ust issued. There are various tables giving the coefficients of okonite 
insulation resistance, resistance of copper wire, and comparative 
details of the different wire gauges, prime cost, &c. We observe a 
deal of information regarding armoured, Acme, and concentric cables, 
electrolier wires, also okonite telephone and telegraph wires. 


Combined Cabling and Serving Machine.—A machine 
has just been supplied by Messrs. Johnson & Phillips to H. M. Postal 
Telegraph Department, for cabling their gutta-percha covered cables 
and at the same time serving them with compounded tape. This 
machine, which is shown in the illustration, is arranged for cabling 


the consumer’s premises. The illustrations which we calf oes 
— explain the method for themselves without any further descrip- 
on. 


Catalogues, &e.—The second section of Messrs. P. R. 
Jackson & Co.’s catalogue (we noticed section A in our issue for Feb. 
21st) has now been published. There is a large number ge a 

hic views of the various departments at the works, including those 
voted to dynamos and electrical instruments and — testing. 
The present section (B) gives, in addition to these views, details of 
Jackson’s pistons, and piston, pump, and packing rings, as supplied on 
the Ramsbottom system. Several are devoted to standard and 
special sections of rings, numbers being given for the various sizes. 
Prices are published in table form at the end of the list. 

A new list of insulated high conductivity wires has been brought 
out by Messrs. Ward and Goldstone, of Gorton Brook Electric Works, 
Manchester. A variety of wires for use in many branches of elec- 
trical work are partici and priced in table form. 


seven wires, 7.¢., la six wires round one, and at the same time 
laying a yarn in the recess formed between each pair of wires, so 
that when the cable is taped it forms a more me we round. The 
machine is erected on a strong cast-iron bedplate and the six wire 
bobbins (arranged in two bays), are carried in forged wrought-iron flyers 
between three discs, the third disc also carrying the six yarn bobbins. 
The central hollow steel shaft runs in a large gun-metal stepped 
bearing at one end, and the “ lay-head” end, and the centre disc, run 
on anti-friction rollers. The draw gear is driven from the “ lay head” 
end of this shaft by means of a belt driving on to a counter-shaft 
carried from the bedplate of the machine. The motion is transmitted 
to the draw-through drum by means of spur and bevil gearing, change 
wheels being provided to give the requisite length of “lay” for the 
different sizes of wires. The taping head is designed to serve various 
widths of tapes, and for that purpose is driven by means of coned 
pulleys which allow the “lay” and “lap” of the tape to be adjusted 
very minutely. The bobbin of tape, as will be seen, is arranged 
concentrically with the cable, the tape being led from the bobbin by 


A very neat production is the catalogue which Messrs. Dorman and 
Smith, of Manchester and London, have just issued of their electrical 
sapestve. A number of types of lampholders and switch- 
holders are bed and illustrated in the opening , and 
following these will be found reflectors and electric light s some 
of which are very tasty in get-up. Switches, as might be 
— several pages, a number of different kinds, including carbon- 
b » house service, main, two-way and multiple-way switches, 
being described. We observe further on among the many other 
apparatus, accumulator regulators, switchboards, cut-outs, resist- 
ances, fuse and distributing boxes, wall-sockets, suspension 
pendants, brackets, mill fittings, and a quantity of strong fittings for 


means of a series of rollers, &c., down through a slotted guide on to 
the cable. ‘The wire bobbins are each arranged to hold one mile of 
gutta- covered wire, and the yarn and tape bobbins respec 
tively hold sufficient to “worm” and “serve” this length of 
cable. The diameter of the tape bobbin is 21 inches, the radius 
described by the taping head, measured over the guide rollers, is 16 
inches, and the speed of this head is about 500 revolutions péer 
large gun-metal step plummer blocks having bearings 
diameters long. All the bobbins are provided with means for 
adjusting the tension on the various wires, &ec., a8 may be 
desired. The finished cable is led from the w-through drum on 
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to a receiving drum placed a few feet distant from the cabling 
machine, from. which it is driven by means of a belt. This appa- 
yatus is provided with an automatic guiding-on and flaking gear 
which is not shown in the illustration. Besides the above-described 
machine we d that Messrs. Johnson & Phillips have 
supplied H. M. Postal nee Department with a4-wire combined 
cabling and serving machine all complete with the necessary bobbin 
winders, swifts and automatic winding and coiling gear for making 
the finished cable up into coils, and have fitted it up at the Mount 
Pleasant factory. 


Combined Compound Engine and Dynamo.—We 
ive an illustration of Messrs. J. P. Hall 
und engines and dynamos, specially construc or ship 
fighting perpen. Three sets of these have just been completed to 
the order of Messrs. J. & G. Thomson, Limited, of Clydebank, for 


ss. Kiev, the latest addition to the Russian Volunteer Fleet. We 
may also mention that this vessel has been fitted throughout with a 
complete system of electrically driven fans, all the motors for which 
have also been made by Messrs. Hall. The following description of 
the engines and dynamos will be of interest. The cylinders are 
5 inches and 84 inches diameter by 7 inches stroke, with the low- 
pressure valve between, and the engines are constructed to give 
25 I.H.P. at 300 revolutions per minute, with 120 lbs. steam pressure 
when exhausting into the atmosphere. The moving parts are all as 
light as is consistent with strength, and the pistons, which are dome- 
shaped, are of steel, the cross-heads being of cast steel lined with 
magnolia metal. The connecting rods are of best forged steel of the 
ordinary marine type, with phosphor bronze bearings. The crank- 
shafts are also of forged steel, and each line of moving parts is 
separately balanced with weights forged on the crank shafts, the 
cranks being placed on opposite centres, so that the engines are 
balanced as a whole and run with no variation without being in any 
way fastened down. The beds are made, as will be seen, with an 
extension for carrying the dynamos, the main bearings being cast on 
and truly bored in position and bushed with phosphor bronze bushes, 
the one at the fly-wheel end being double length to carry the weight 
of the armature and fiy-wheel. The governors are of the firm’s 
patent automatic type, which are so arranged that they vary the 
stroke of the eccentric from 2 inches to 1 inch, and which, from their 
design, have very little friction and are very quick to take up any 
small variation in load, and the engines govern to within 2 per cent. 
with no load or full load. The dynamos are slow speed, with dram 
bar armatures, and give 120 amperes at 100 volts with a maximum 
temperature rise of 60° Fah. after six hours’ run with full load, and 
the magnet coils are wound on strong sheet-iron bobbins, with teak 
flanges cnrying the terminals. The lubrication throughout is con- 
tinuous, and ample provision is made for catching the waste oil, 
whilst the cylinders are provided with spring relief valves, as well as 
ordinary drains. The whole arrangement is exceedingly compact, and 
takes up comparatively only a very moderate space, so that it is 
specially applicable for lighting purposes on board ship, where the 


large number of these engines and d os to the leading ship- 
building establishments and The firm also 


and have been specially designed and equipped for the construc- 
tion of dynamos, meter, aol ines. The main shop is 130 feet 
feet clear span, and 24 feet to the underside of the 


yaaa, and is served with an eight ton electrically driven 
travelling crane running the whole length of the shop, and within 
reach of this are the heavier tools. Along one side and open to this 
is a two-storied building, the lower floor of which contains the smaller 
tools, the upper one being the brass-finishing departments. The 

ises are lighted by electricity, the dynamo being driven from the 
shop engine, which, along with another larger engine, is placed under 
the gallery of the main shop, the driving being by cotton ropes; and 
a quick speed engine, 14 inches by 14 inches, is used for testing the 
dynamos, The testing bed is also conveniently arranged with steam 
and exhaust pipes for connecting to engines and direct coupled sets. 
There is also a small combined tandem compound engine and dynamo 
used for testing at this end, which runs up to 600 revolutions and 
gives 150 volts and 25 amperes. The main building has a wood 
a floor upon which this engine stands, but is in no way fastened 

wn, 


J.P. HALL &CO OLDHAM 


Light Diffasing Globes.—It being an admitted fact 
that much of the light produced in the lamps in ordinary use is 
wasted, many attempts have been made to effect a distribution of 
light on scientific principles applied to the construction of globes, 


shades and reflectors. One of the most successful workers in this 
in’ field of investigation is M. Fredureau, of Paris, who has 
on the established laws of optics in the construction of 
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lobes suited to various methods of lighting, which distribute the 
tee of light in the most effective manner, concentrating them 
where most needed, and also toning down the apparent light of the 
lamp so as to render it most agreeable to the eye. In the case of a 
cake of an ordinary lamp the beams are concentrated principally 
downwards, though, also, in a less degree, dispersed horizontally. --In 
another form the light is projected chiefly in a horizontal direction, 
these shades being specially suitable for street lamps and for the 
lighting of relatively narrow spaces. We understand that the streets 
of St. Etienne (the Sheffield of France), are illuminated with the 
aid of these projectors. Some tests conducted by Prof. Silvanus 
Thompson show that a lamp of nominal 16 C.P. gave only 8 candles 
in the downward direction until provided with the diffusing globe 
and reflector, but when so provided it gave a light downwards.of 34 
candles, being an increase of more than four-fold in the desired 
direction. The increase was, of course, obtained by utilising rays 
that would otherwise have been wasted by being emitted upwards or 
in directions where they would produce little result. Even to the 
unscientific observer the advantage gained by the re-distribution of 
light effected by these globes is strikingly evident. The agents for 
this country and the colonies are Messrs. A. & E. Cohen, Bury Street, 
St. Mary Axe, E.C. 


Transvaal Trade.— A Berlin despatch says that an 
organisation is to be established in Johannesburg representing a 
number of large German manufacturers. The firms co-operating 
include an important electricity company. ; 


White Metal.—A circular which has been issued by the 
Phosphor Bronze Company referring to the superiority of phosphor 
bronze alloys to other metals as regards resistance to frictional wear 
in slide valves, bearings, bushes, &c., and to their speciality of white 
anti-friction metals, which are classified under three headings, 7.¢c., 
white bronze alloys, white brass alloys, and white antimonious alloys. 
Under these headings Babbitt’s, plastic, Fenton’s, and “White Ant” 
metals are mentioned. . 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—This city possesses the unique position of 
ss the electric light cheaper than in any city of the United 
ingdom. The charge to consumers is 4d. per unit. Between 1894 
and 1895 the amount of load in the generating station was doubled. 
There are at present 17,000 incandescent and 80 arc lamps connected ”, . 
with the central station, 110-volt incandescent lamps being chiefly 
used, but 3,000 are of 220 volts. The maximum load averages 2,000° 
amperes at 110 volts. Seven machines, two of 200 H.P. (by Holmes 
and Co., of Newcastle), two of 80 H.P., and three of 40 H.P. (by the 
Electric Construction Company, of Wolverhampton), are in use, and 
the steam is supplied by two Babcock and Wilcox boilers. The longest 
circuit worked from the station is about 14 mile. The installation, 
recently in charge of Mr. Ruthven Murray (who is now at Worcester), 
is under the management of Mr. Blackman. Besides the municipal 
installation, there is one of 1,000 lamps in connection with the North 
British Railway Station and Hotel, one of 200 lamps, lighting the 
Aberdeen Gazette offices, and also one in connection with the 
Infirmary. : 

At a recent meeting of the Gas and Electric Lighting Com- 
mittee of the Town Council, it was stated-that a number of ap- 
— had been received from residents in the Queen’s Cross 

istrict for electric lighting. The applications represented 600 
lamps in all, but the Committee to defer the matter until it 
should be ascertained what steps the Harbour Commissioners are 
likely to take in connection with the lighting of the quays, whether 
they proposed to take their light from the Corporation, or were to 
erect plant for their own purposes. 

Mr. Johnston recently visited London: on behalf of the Council, in 
connection with the demand for a payment of royalty by the Westing- 
house Electric Lighting Company. The secretary of the com- 
pany has since visited Aberdeen, and had an interview with 
several of the city officials, the object of the visit being’ to- ascertain 
the terms upon which a compromise coald be effected. Mr, Black- 
map, the electrical engineer, was asked to furnish-a statement to the 
Westinghouse Company of the amount of copper which had been laid 
down by the Corporation, and when this statement has been prepared 
and forwarded the Westinghouse Company will inform the Com- 
mittee as to the charge which they make in respect of royalty. 


Ayr.—The Town Council has considered a recommenda- 
tion by Mr. Hammond that‘ new transformers should be purchased 
at a cost of £630, those that were first supplied being too small for 
their work. The Council has delayed decision. 


Belper.—The District Council is considering whether 
application shall be made for a provisional order. 


Blackpool,— The Town Council, on Tuesday last, 
approved the pene of the Electric Lighting Committee, re- 
commending the application to the Local Government Board for 
further borrowing powers of £30,000 for extensions to the electricity 
works. Approval was also given to the acceptance of the tenders of 
Messrs. John Fraser & Son for boilers and condenser, Messrs. Tinkers, 
Limited, for steam pipes, &c., and Messrs. Ferranti, Limited, for a 
300 kw. alternator and two 55-light rectifiers. 


Blyth.—The harbour at the port of Blyth (Northumber- 
land) is being improved and extended, and the new staiths and works 
are to be electrically lighted. : 


Bray.—At Monday’s meeting of the Town Commis- 
sioners, Mr. George M. Harriss, resident engineer of the electric 
light works, submitted an exhaustive report in reference to the con- 
dition of the installation, the alteration required at the generating 
station, and the additional plants which it would be necessary to 
procure in order to maintain the efficiency of the works, and provide 
for supplying the demand of additional current required by private 
consumers. Mr. Harriss enclosed specifications for the different classes 
of plant required. Pursuant to invitations, applications were 
received from a number of electrical engineers in reference to supply- 
ing a special independent report as to the condition of the works, 
and specifying as to requirements. Mr. Robert Hammond, C.E., was 
appointed to advise the Commissioners. It will doubtless be remem- 
bered that this was the last of the stations erected by Messrs. J. E. H. 
Gordon & Co., and they unfortunately went into liquidation long 
before the work at Bray was completed. Mr. G. M. Harriss was left 
to complete the station and carry on the running, under Mr. J. D. A. 
Norris as receiver, and, of course, had no outside professional assist- 
ance. The funds at the engineer’s disposal were merely sufficient to 
pay the hands absolutely necessary to run the station. With this 
small staff the whole of the public lighting was completed. This 
included the adding of 75 street incandescent lamps and sundry arc 
lamps. Such a position could hardly be expected to inspire confi- 
dence in the Commissioners or private customers. That, however, 
appears to have been the actual result, for the Commissioners have 
purchased the undertaking, the financial success of which is already 
assured. We congratulate Mr. Harriss upon his success. 


Buenos Ayres.—Senor Juan Abella, Director-General of 
Lighting for the Municipality of Buenos Aires is at present in England, 
and is shortly to journey to America, for the purpose of studying the 
various systems and methods of city lighting, with a view to putting 
down a central station or stations in Buenos Ayres on his return. An 
idea of the extent of the work to be undertaken may be gathered 
from the fact that it is contemplated to erect 6,000 arc lamps for the 
lighting of the city and suburbs. 


‘Camberwell.—The Vestry has agreed, conditionally, to 
the application being made for an electric lighting order by the 
County of London and Brush Company. >” - 

Chelmsford.—We understand that. no further progress 
has been made with the proposed purchase of the Chelmsford Elec- 
tric Lighting Company’s undertaking, but Messrs. Crompton are 
stated to be getting out plans and éstimates*as to the probable cost. 


Chester,—The Electric Lighting Committee have just con- 
sidered 11 tenders for the erection of the electric light station. They 
have decided to recommend Messrs. Parker, Limited, to accept the 
tender of a Chester builder. The building has to be completed in 
six months, and reasonable facilities have also to be offered to Messrs. 
Parker during that time to fix their machinery, so that it is expected 
the installation will be quite completed by September next. 


Croydon.—Prof. Kennedy’s report, re the building con- 
tract specification, has been received. The sub-committee has ap- 
proved a plan showing the arc lighting arrangements. 


Dablin.—The Electric Lighting Committee have only this 
week presented the electric lighting accounts for the year 1894, and 
this delay was severely commented upon by several speakers at the 
Corporation meeting. Asa result, monthly reports are to be issued 
in future. It was stated that upon the working of the year “they 
could have shown a dividend of 6 per cent.” 


Dungannon (Ireland),—A canvass of the inhabitants 
is being made in connection with the project for supplying the town 
with electric light. A company is said to be in process of formation, 
and a generating station, with the water rights attached thereto, has 
been secured on liberal terms from the Earl of Ranfurly. The com- 
pany contemplate the extension of their operations so as to include 
some of the neighbouring towns, and an application will be immedi- 
ately made to the Board of Trade for a provisional order for the 
carrying out of the scheme for the public and private lighting of the 
town. 


Ealing, W.—Plans are in hand, and the necessary 
drawings being prepared, for extensions to the electricity supply 
works, these being required by the increased demand for current. The 
total applications for private lamps have now reached 6,158, and 
5,627 have been connected. ‘ 


Eccles.—There was a discussion on the electric lighting 
question at Monday’s. Council meeting, the use of electricity for 
tramway traction also coming up. The Mayor, however, objected to 
the re-opening of the discussion of ‘the general question ‘as to the 
policy of the Council with regard to the electric light, until an in- 
quiry has been held by an independent judge who was probably going 
down to Eccles. The Council confirmed the following reso- 
lution :—“That pending the application for borrowing powers, 
it is not advisable to appoint a deputation to the Board of 
Trade, and that it is not expedient to apply to that Board, or the 
Local Government Board, for an extension of time for carrying out 
the electric lighting scheme.” 


Guildford.—The Guildford Electric Lighting Committee 
has received the sanction of the Town Council to erect immediately 
an iron building with timber framework in the Old Barrack Yard. 
In this temporary structure a small installation is to be laid down 
sufficient to supply a moderate demand. It is expected that the 
buildings will be replaced by a large permanent structure within two 


or three years, Plans were approved last week. 
(Continued on page 319.) 


\ 
I 
\ 


] 
j 
| 
| 
D 
e 
t 
* 
\ 
4) 
4y 
al 


’ Pancras Vestry proved to 


Vol. 38. No. 954; Manox 6, 1896.] 


THE ELEOTRIOAL REVIEW. 303 


ISLINGTON VESTRY 


ELECTRICITY SUPPLY WORKS. 


Tur first electricity supply undertaking to be inaugurated in 
1896 brings into prominence a number of new features, and 
may be said to introduce the second phase of municipal 
enterprise in the Metropolis. The central station from which 
electrical energy will be distributed throughout the whole of 
the largest parish in England, may well be expected to 
embody the achievements of the highest technical skill and 
administrative ability. And that such is the case, we think, 
will be evident, when the architectural, engineering, and 
electrical details of the undertaking carried out by the 
Vestry of the Parish of St. 
Mary, Islington, are investi- 


system, has completed the line of vestries in the North of 


ondon that own central stations. 
A glance at the municipal map of London will show Ham 


stead, St. Pancras, Islington, and Shoreditch side by side, 
stretching from west to east of the Northern suburbs, beyond 
which is something not exactly London, and yet rapidly 


becoming very London-like. Of these four, Islington is the 
largest, and the problems to be solved when it was attempted 
to provide an adequate system may be pictured when it is 
stated that this parish is one of the great residential suburbs 
of the metropolis, is in mere 
size the first in the kingdom, 


The Vestries of St. Pancras* 
and St. John, Hampstead,t 
have already provided the 
means for public and private 
electric lighting and power 
supply. The former com- 
menced its work on November 
9th, 1891, and the latter 
more recently on October 
Ist, 1894. The Regent’s 
Park station of the St. 


be insufficient to give a 
supply throughout the whole 
of the parish as the demand 
increased, and it became 
necessary to construct further 
works. This led to the 
erection of the combined 
refuse destructort and elec- 
tric lighting station§ at 
King’s Road, as well as to 
the adoption of a five-wire 
system and the use of 220- 
volt lamps. As the first 
local authority in London 
to take up electricity supply, 
the St. Pancras Vestry set 
its easternly neighbour, 
Islington, a good example. 
Hampstead followed after a ‘ 
few years, and now Islington 


that it has a population 
almost equal to Leeds, has 
a rateable value of over a 
million and three-quarters, 
and nearly 45,000 heredita- 
ments on the rate-book, 
scattered over an area ex- 
ceeding 3,000 acres, with 120 
miles of pablic thoroughfare. 

Before taking our readers 
on a visit to the central 
station, we shall briefly 
review the events that led 
up to its creation. 


Exectric LIGHTING IN 
ISLINGTON. 


Prior to the passing of 

# the Electric Lighting Act of 
: 1882, the vestry instructed 
the then Lighting Com- 
mittee to enquire into the 
various systems of generating 
and distributing electrical 
energy, and asked for a 
report as to the probable 
cost of introducing street 
lighting by electricity into 
some of the main thorough- 
fares of the parish. This 
was done at the instigation 
of Mr. Samuel Lambert, the 


has got to work, profitin 
by the delay and aid 
by the accumulated’ experi- 
ence of its neighbours and 
of those authorities who have boldly voted for local control of 
a local enpply: Clerkenwell, to the south of Islington, has fallen 
into the hands of a company, but the Vestry of St. Leonard, 
Shoreditch, has kept the business in its own hands, and by 
the adoption of a combined scheme of refuse destruction|| and 
electricity supply on the high tension continuous current 


* “Electric Light in St. Pancras,” Exxcrrican Review, 

xxix., p. 700. 

“The Electric Lighti 

Vol, ighting of Hampstead,” Review, 
+s ust tru ” 

Vol. xxavii, p23 and Electric Lighting,” Exzcrricat Rgview, 
§ “The Development of a Low Pressure System,” 
| “Da ing,” 

Vol. and Electric Lighting,” Exzcrricat Review, 


Mr. ALBERT Gay, M.Inst.E.E., 
Manager and Chief Engineer of the Islington Vestry Works. 


chairman of+} the present 
Electric Lighting Committee, 
and a gentleman who has sat 
for the past 18 years on the 
Vestry, besides having laboured earnestly for the welfare 
of the parish in other directions. 

The committee viewed the Electrical Exhibition at the 
Crystal Palace, and made enquiries among the municipalities 
whom it has reason to believe were using electrical energy for 
the purpose, but the information gained was of little use. 
Negotiations were also entered into with certain companies 
for the lighting of Upper Street, but the tenders received 
varied so very materially in amount, and stipulated for such 
important concessions, that the conclusion arrived at was that 
in the then position of electric lighting it would not be 
wise to give a final opinion as to the desirability of adoptin 
the light, and the desire was expressed that the vestry woul 
refer the question back to the committee, with authority to 
continue the inquiry ; meanwhile, consent to any application 
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for permission to supply electrical energy within the parish 
by any company or person was to be withheld. 

After the Act of 1882 became law, the vestry appointed a 
Special Committee, and authorised it to obtain expert 
assistance in dealing with an application by the Metropolitan 
Brush Company for a provisional order. 

An order was granted by the Board of Trade to the com- 
pany, and confirmed by Parliament; but it was subsequently 
revoked by the Board, as the company failed to comply with 
the requirements of the order. Since that time the parish 
has been sought after by more than one company as a field 
for electric lighting operations, and where the Vestry had 
reasons for believing that an application was a bond fide one, 
it regarded the attempt to obtain powers with favour. In 
some cases, however, the applications were abandoned, and in 
others the orders that had been granted were revoked. 
Amongst these were orders taken up by the House-to-House 
Company, and the Camberwell and Islington Company; but 
in neither case was any work actually carried out. 

There is a second electricity supply system at work in the 
parish. This, at one time, bid fair to extend its operations 


the advisability of undertaking the works as a local authority, 
the Camberwell and Islington order being then in force, but 
no steps having been taken to carry it into effect. The 
committee made extended inquiries into the different systems 
of generation and distribution in use and the probable cost 
of the necessary works. A preliminary report was presented 
in July, 1892, recommending that application be made to 
the Board of Trade for a provisional order. To assist the 
committee in its deliberations, Prof. Henry Robinson had 
been asked to prepare a report. Herein the advice was given 
that a continuous current low tension system should be 
adopted with two generating stations, one in the north-west 
and the other in the south-east of the parish. The com- 
mittee refrained from accepting any advice as to the system 
most suitable for its purpose until it had visited, and made 
exhaustive inquiries into the working of, some of the prin- 
cipal electricity supply systems then in existence. Amongst 
those inspected were the stations at West Brompton, St. 
James’s and Pall Mall, Kensington Court, Eccleston Place, 
Deptford, Sardinia Street, Bankside, Brighton Corporation, 
Brighton and Hove, St. Pancras, Bradford and Leeds. As a 


rrom Enrrance Doorway. 


throughout the entire area, and although this extension failed 
to come about, the district round the “ Nag’s Head,” in 
Holloway Road, has for some years been provided with un- 
derground mains, The og sa of this enterprise took 
place in 1890, when Mr. W. Beale, of 370, Holloway Road, 
made an application to the Vestry for permission to lay elec- 
tric mains under the footway in the Holloway Road, from his 
premises to the corner of Seven Sisters Road, for the pur- 
pose of supplying electrical energy to certain premises abut- 
ting on the former thoroughfare. This concession the Vestry 
acceded to as a highway authority, and permission was also 
granted to Mr. Beale to fix 18 arc lamps along the footway 
already named. Subsequently Messrs. Sharp & Kent sought 
to have the agreement with Mr. Beale transferred to them, 
and also — for consent to an application for a pro- 
visional order embracing the whole of the parish; but the 
— withheld their approval, and this finally led to the 
of Trade declining to grant the order. 

At this stage, and about the beginning of 1892, a special 

committee was appointed by the Vestry to seriously consider 


result of the visits to such works, the committee was able to 
prepare a report that has been acknowledged as one of the most 
precise and satisfactory documents ever submitted on the ques- 
tion. In March, 1893, the report was laid before the Vestry, 
and we cannot do better than abstract the opinions set forth, 
the correctness of which has since been alle demonstrated. 
After detailing the instructions sent down from the Vestry, 
the history of electric lighting enterprise in the parish, and 
what had been seen in the different stations visited, it was 
pointed out that the area to be supplied is a very large one, 
that the main arteries of the parish are of great length, 
measuring, as they do :— Mile. Yards. 
High Street and Upper Street, from “ Angel” to 


Holloway Road, from “ Cock” to “ Archway”... 1 1,727 
Caledonian Road, from King’s Cross to Holloway 460 
Essex Road, from Upper Street to Ball’s Pond 

St. Paul’s Road, from “Cock” to Parish Boundary 1 9370 
Seven Sisters Road, from “Nag’s Head” to 

Parish Boundary... O 1,587 
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Therefore as it was believed that electricity supply is a great 
benefit to the public, and of assured commercial success ; 
the opinion was expressed that steps should be taken to 
carry the Vestry’s order into effect, and, in doing this, 
that it was undesirable to have more than one central 
station, and that this should be as central as possible ; 
that the alternating transformer system was best adapted 
for private lighting, and the high tension continuous cur- 
rent system for public lighting; that a 20,000 8-C.P. in- 
candescent and 80-arc station and mains should be erected, 
and that an electrical engineer should be appointed to pre- 
pare plans and specifications for the Vestry. . 

Asa result of the acceptance of this report, Mr. Albert 
Gay, M.Inst.E.E., was appointed in public competition as 
the electrical engineer to the Vestry, and he has been 
entrusted with the carrying out of the instructions set forth 
above, together with the entire design and superintendence 
of the works and management of the undertaking. He 
took up the work in October, 1893, and immediately the 
question of site was entered into. Specifications for 
plant were issued in February, 1894, a site selected and 


put in during erection. To collaborate with the electrical 
engineer in the preparation of the building plans, and to see 
that the various requirements of the London County Council, 
&c., were carried out, Mr. A. Hessel Tiltman, F.R.1.B.A., was 
appointed architect to the Vestry shortly after it had been 
settled what form the buildings should take. 

During 1895 work was proceeding in full swing, and 
supply was first given to private consumers on the last day 
of January of this year. On the 4th inst. the station was 
formally opened by the Lord Mayor and Sheriffs of London, 
when the public lighting of the compulsory area was begun. 


THE GENERATING STATION. 


The generating station is situated in Eden Grove, Holloway 
Road, close to the Holloway station of the Great Northern Rail- 
way. This point is practically in the centre of the parish. 
The buildings cover about three-quarters of an acre, and 
have entrances to Burnard Place (at present not in use) and 
to Wellington Road, with a main frontage facing the end of 
Eden Grove. When extensions become necessary, the build- 
ings will be carried towards Holloway Road, and with this 


+ 
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purchased by May of that year, and an architect chosen to 
prepare detail plans for the buildings required by the elec- 
trical engineer. Tenders were accepted in June, and pipe 
laying commenced in October, culminating with the laying, 
by Mr. Lambert, of the foundation stone of the works at the 
end of the year. 

The action of the Islington Vestry in making the appoint- 
ment of an experienced central station engineer on their own 
staff, and then entrusting to him the design and supervision 
of the works to carry the provisional order into effect, has 
excited a great deal of interest in municipal circles. There 
is much to be said for the principle which the Vestry has fol- 
lowed, and the results bid fair to most fully justify the means 
by which the committee has carried it into effect. The pre- 
sence of a consulting —— has not in any way been 
found to be necessary. Mr. Gay has had a free hand in the 
design of the station of which he is manager, and the fact 
that now it is at work he will be responsible for all the work done 
by the Electricity’ Department and for the supply, is the very 
best guarantee that could be desired with respect to the materials 


end in view, the houses in Burnard Place were purchased by 
the Vestry a short time ago. On the eastward side of the 
existing buildings there is the Chapel of the Sacred Heart of 
Jesus ; but the offices and gangway form an isolating barrier 
between the works proper and this institution. 

At the back the buildings abut on the Holloway Goods 
Yard of the G.N.R., and here a siding is carried into the 
works. By means of turntables, coal can be taken directly 
either into the existing, or later on, into the second boiler 
house, and heavy machinery brought on the railway waggons 
right up to the door of the engine house. 

The Islington buildings are undoubtedly among the most 
complete in the country. The more important interiors 
are faced throughout with white glazed brick, and thus 
bring forcibly before the mind of the visitor the im- 

rtance attached to light and cleanliness. Another 
eature that a central station engineer notices at once 
is the apparent waste or rather lavish use of space. Ample 
gangways, — and lofty rooms, wide doors and gates, 
open yards passages, appear to anyone accustomed to the 
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“cribbed, cabined and confined” limits of too many of our 
stations, to be provided in a luxurious fashion. On further 
acquaintance, however, it becomes evident that the excessive 
age is more seeming than real. Every foot of space 
as its use, and Mr. Gay’s motto has been: “A place for 
everything, and everything in its place.” It must also be 
remembered that it is not intended to extend the offices or the 
rooms allotted to the technical department, so that adequate 
provision had to be made in this respect for a very material 
increase in the size of the generating portion of the station. 
The policy of the Vestry, and we think a wise one, is also to 
do as much constructive work as possible with its own staff. 
Thus the mains have all been laid, converters put down, lamp 
columns erected and painted, and the station wired and fitted 
throughout by the employés, under the supervision of the 
Vestry’s own engineers, unassisted by outside advice. 

The offices are situ- 
ated on the first floor, 
over the main entrance 
and gangway. To 
the left of the entrance 


Down TRANSFORMER TaNK. 


office, the assistant engineer’s office, the staff lavatory and 
photometer room, to the technical department, which com- 
prises a test room, arc lamp room and converter stores, and 
oil stores. The public section is shut off from the commer- 
cial by a pair of glazed swing doors, and this again from the 
technical department in like manner. 

The photometer room is fitted with a photometer by 
Messrs. Elliott Bros., who are the contractors for the testing 
instruments used in the station. In this room photometric 
tests of arc and incandescent lamps are made, and as the 
top lantern is provided with shutter flaps, this makes a very 
good dark room for photographic purposes. 

The test room is a large room with white glazed brick 
walls. On one side are a number of shelves upon which the 
consumers’ meters are placed for testing. Next this is a 
bench for instrument repairs, then comes the test-table, of 
which we give an illus- 
tration in fig. 1, fitted 
with the necessary keys, 
switches, and resist- 
ances for insulation, 


on entering the works 


capacity, and copper 
resistance tests. The 


from Eden Grove, is 
the timekeeper’s office. 
Access to the works is 
obtained through a 
pair of large gates 
along the gangway, and 
here carts or waggons 
can unload, and the 
stores and plant used 
in main laying are 
kept under cover. A 
pair of collapsible iron 
lattice gates, with grille 
above, shut off the 
main entrance when 
the working hours are 
over. A door leads 
from the street into 
the timekeeper’s office, 
and this is used as a 
private entrance by the 
staff when the main 
entrance is closed. 

On the first floor, at 
the top of the stairs, 
and to the right, is the 
waiting room. This 
is part of the general 
office, which is shut off 
by means of a mahog- 
any counter and glazed 
partition. The office 
provides ample accom- 
modation for four 
clerks, and here is con- 
ducted the clerical 
work in connection 
with the engineering 
part of the depart- 
ment. The making 
out of consumer’s ac- 
counts is entrusted to 
the Treasurer of the 
Vestry, and is dealt 
with at“the) Vestry} Hall, thus relieving the staff at the works. 

Leading from the general office is a passage to the drawing 
office, Mr. Gay’s private office, and other accommodation pro- 
vided for him as manager and chief engineer. Above this 
office, which looks out over the site of the future boiler 
house, and down Eden Grove, is a fireproof chamber for the 
storage of documents relating to the business of the depart- 
ment. In this chamber is a large distributing board for the 
office lighting, and above, in a cupola, constructed somewhat 
after the fashion of a beacon lighthouse, a 15 ampere alter- 
nating arc lamp is suspended. During the hoursof darkness 
this is kept lighted, indicating to the public the centre from 
which electrical energy is distributed throughout the parish. 

From the top of the stairs a runs along the outer 
wall of the building, past the private entrance to the general 


Layina ConpDvuITs anD Marns. 


mirror galvanometer, 
of the Kelvin astatic 
type, is carried by an 
anti-vibration stand, 
which has proved an 
effectual remedy 
against “ghosts.” The 
transparent scale is 
fixed to the test-table, 
and is used with an 
ordinary incandescent 
lamp as the source of 
the beam. The testing 
buttery consists of 
200 Leclanché cells 
mounted upon oil in- 
sulators on shelves on 
the opposite side of 
the room. The con- 
nections of the test 
table sets are simple, 
but have proved ex- 
ceedingly satisfactory 
in practice. The dia- 
gram, fig. 2, shows 
how the instruments 
are connected up per- 
manently, the neces- 
sary changes beiog 
effected by altering 
the positions of various 
plugs. 

A Kelvin watt 
balance for 50 am- 
peres 2,000 volts, an 
ampere-balance for 100 
amperes, and a 100- 
volt electrostatic volt- 
meter are the “stan- 
dards” provided ; these 
are mounted on shelves 
close to the testing set. 
(%,In the centre of the 
floor of the testing room and other rooms over the 
gangway, trap-doors are fixed, with a steel girder crossing 
the roof overhead. Heavy goods can be brought into 
the works either from or rail, and lifted by tackle 
directly into these rooms. 

The arc lamp and converter stores comes next to the test 
room, and here the street arc lamps are tested in proper racks 
before being put into position on the columns, while con- 
verters can be tested or stored until required. 

The oil store is fitted with three galvanised iron tanks, 
two of 1,000-gallon ——y for engine and dynamo oil 
respectively ; a third tank for cylinder oil holds 500 gallons. 
Gauge glasses and draw off cocks are fitted to these, and in 
the gangway below a small Worthington pump has been 
erected, bysmeans of which they can be filled directly from 
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oil waggons or barrels as brought into the works, without 
hand labour of any kind. 

A gangway runs round two sides of the works, below the 
offices, and close to the gates leading to the railway siding 
a self-recording Avery weighbridge has been fixed. The 
engine room entrance from this gangway is a platform of 
such a height that 
goods can be taken 


the position of shooting the coal into the bunkers. The adap- 
tation of power and minimising of all hand labour in this 
department makes the boiler house of the station unique, and 
we are not aware that a similar device is as yet employed 
in any generating station in this country. 
Between the oil stores and the test room is an open 
gallery, uncovered 
space left in accord- 


from side-flap railway ance with the Metro- 
waggons on the same 4 politan Building 


level. 

The engine house 
occupies the central 

ition in the works, 
and on either side is 
a boiler house; one 
of these has already 
been built over and 
made use of. The 
other, lying between 
the offices and the 
engine room, is still 
an open space, but 
only requires a roof 
and end wall to be 
ready for an exten- 
sion of the steam 
raising plant. At 
the end of each boiler 
house, where it meets 
the gangway and 
railway track, is a 
turn-table, enabling 
trucks to be taken 
right inside. A view 
of the first boiler 
house is given, 
which has been 
taken from the en- 
trance gates. 

Opposite the front 
of the boilers is a 
long coal bunker, or 
series of bunkers, 
with shoots opposite 
each boiler furnace. 
The cost of handling 
coal in a large station 
is generally consider- 
able, but by the 
method adopted at 


Acts. Beyond this 
is the switchroom, 
overlooking the en- 
gine room, and at 
the end of the first 
floor a fitting shop, 
provided for repairs 
to machinery. In 
this shop is the small 
engine for driving 
the cranes, and sup- 
plying power in the 
works, A view of 
the engine is given 
and one of the switch- 
room. 

At the back of 
the works, adjoining 
the railway, are a 
workmen’s mess 
room, lavatories with 
every provision for 
comfort and cleanli- 
ness, smithy and 
carpenter’s shop, load 
resistance room, and 
stores, 


Main DIMENSIONS 
oF BUILDINGS. 
Engine room: 
Length, 80 feet. 
Breadth, 88 feet. 
Height, 47 feet. 
Boiler room: 
Length, 109 feet. 
Breadth, 56 feet. 
Height, 49 feet. 
Switch room: 
Length, 40 feet. 
Breadth, 12 feet, 
Height, 12 feet. 


Islington this is re- 
duced till it becomes 
quite negligible. Coal 
is ordered direct 
from the collieries in 
10-ton end-tip wag- 
gons, and is shunted 
on to the works’ 
private siding. Here 
it is run on to the 
Avery weigh-bridge, 
and the gross weight 
registered. The truck 
is swung round on 
the turn-table, and 
brought opposite the 
boiler house gates, 
where a power-driven 
winch takes it in 
charge, and runs it 
along a permanent 
rey over the bunkers 

its proper position. 
The gear 
of the winch is thrown out of action, and the winch anchored 
In place to the cross girders, after which the lifting gear is 
brought into play to raise one end of the waggon, and tip 
the 10-ton load directly into the s below. The truck is 
then run out, and one operation of coaling is complete. 

In one of the figures the winch and a truck will be seen in 


THE Bascock-WiLcox 


System or Supry. 

The system adopted 
at Islington is high 
tension alternating 
current with street 
transformers, feeding 
a low tension dis- 
tributing system 
where the demand 
permits, and of house 
transformers where 
the consumers are 
few and far between, 
or “demand” ‘over 
15 kilowatts. 

The normal \prim- 
ary pressure on the 
station bus bars is 
2,050 volts at 50 
complete periods per 
second frequency. 


The alternators are 
run in parallel on one 
pair of bus bars, 
and the circuits, of which there are four for outside private 
supply, are taken in parallel from another pair of bus bars. 
The connection between the two sets of bus bars is made 
through a 1,000-kilowatt Kelvin watt-balance, with its 
pressure coil connected across the 2,000-volt mains, through 
a suitable wire resistance. 


THE Enaine 1n WorkKsHop. 
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The exciters are separate, and driven from the alternator 
shafts. Each exciter supplies the magnetising current for 
its own alternator, and no provision has been made to 
interchange the exciters, or to run them in parallel, as this 
is considered quite unnecessary in a well managed station. 

The street transformers are connected with their primaries 
in parallel to a high tension main. The secondaries are 
joined in parallel to the distributors. In some cases the 
distributors are networked and fed by a number of trans- 
formers ; in others, one transformer feeds its own distributing 


Fia. 1.—Tus Sration Testina 


section of low tension mains, which is separated from those 
adjacent to it. The alteration from one system to the 
other is rendered simple by disconnecting bars in the 
feeding and service boxes. 

The low tension distribution is simple two-wire at 100 
volts alternating on “ consumer’s terminals.” 

High tension feeders have not yet been required. The 
high tension mains, at present forming simple distributors 
fed at one end from the station bus bars, will at some future 


time be arranged as distributers at 2,050 volts with high 
tension feeders connecting them to the station bars. 


6, Galvanometer; 2, Known high resistance; con, Condenser; w B, Wheat- 
stone bridge; 8 c, Battery commutator; 1 k, Insulation test key; c k, Capacity 
key; B k, Bridge keys; £ Pp, Earth plate; c, Constant; 1, Test. 


Fic. 2.—Connections or 


The low tension feeders—the mains from the secondaries 
of the converters to the low tension distributors—can be 
arranged to feed into the distributing network at the centre 
of gravity of the demand. 

The arrangement of the distributing system on both high 
tension and low tension sides is based on periodic calcula- 
tions of the incident of demand, pressure drop and load 
curve, from which street and main load curves, and pressure 
drop carves are plotted. These are checked against record- 
ing voltmeter curves taken by instruments in certain con- 
sumer’s premises, by periodical readings of pressure on 
consumer’s terminals by a portable standard voltmeter, by 


the readings of the demand meters, and by the indications 
of the station switchboard ammeters. 

When high tension feeders are laid, it is the intention to 
provide low tension pilot wires from the principal feeding 
points on the low tension distribution network back to indi- 
cating and recording instruments in the station. 


RECTIFIER. 


The system of mains, cables and connections, is metal- 
lically continuous throughout on both poles ; all switches and 
fuses are double-pole, or, at least, both poles can be broken ; 
in some cases the inner conductor of the concentric cables 
is connected through a switch plug that carries a fuse, and 
the outer through a plug without such provision, but means 
are everywhere arranged to disconnect on both poles. 


= 
ELEvaTION OF Rope anp Direct Driven P 


The bus bar at the station, to which the outers of all cables 
are connected, is permanently earthed to the feed-water tanks, 
and also to a oop r plate buried in a pit filled up with a 
load of coke. his earthing, while permanent so far as 
station routine goes, is effected by a switch, and the switch 
can be put “off” for a short time whenever it is necessary 
to poo the insulation resistance of all the outers of the cables 
to 
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Fic. 3.—Tur Stream ARRANGEMENTS. 


MAIN 
CISTRIBUTING 
BOARD 


Fia. 8.—Diacram or House Connections. 
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Stream Rarsinc 


This consists of four Lancashire boilers, each 28 feet in 
length by 7 feet 6 inches in diameter, and two Babcock- Wilcox 
water-tube boilers. The evaporative duty of each of these 
is five thousand pounds of water hourly when only natural 
draught is used, but all the furnaces are fitted with Meldrum 
steam-blowers for 
forced draught. The 


The setting of the boilers is peculiar and worthy of notice. 
The boiler itself is mounted on patent seating blocks, the 
shape of these in section being roughly a right-angled 
triangle, and the side walls to each are separate from 
those of its neighbour by an air space of 3 inches. An 
overhead chamber, composed of a roofing of iron plates 

with a covering of non- 
conducting composi- 


steam pressure for 
which all the steam 
plant has been designed 
is one oe and 
fifty pounds per square 
The 
boilers were supplied 
by Messrs. Daniel 
Adamson & Co., whose 
contract included all 
steam pipes, valves, 
and connections, in- 
cluding steam pipes to 
pumps and injectors, 
exhaust pipes, includ- 
ing connections from 
the engines and to 
the heaters, water- 
tank, pumps, injectors, 
with all water con- 
nections and _ valves, 
water heaters and feed- 
water service, includ- 
ing suction and de- ERECTING THE Last Lamp CoLumn, 
livery, water service HIGHBURY CORNER. 

to engine and dynamo 

bearings, closed sump and blow-off pipes from boilers and 
heaters to sump. 

The boilers are constructed throughout of mild steel. The 
Lancashire flues are 3 feet internal diameter, the shell plates 
being 3in. thick. The rivet holes are all drilled, the rivets 
being of steel and closed by machine. Four conical cross 


Enp View or Ferranti RECTIFIER, 


tubes are provided in each flue, thus forming what is 
popularly known as the “Galloway” type of boiler. The 
steam is taken from the boiler by an anti-priming pipe, 
6 inches diameter and 5 feet long, placed close to the top of 
the boiler and perforated with 4 inch holes in the upper 
part, the ends of the pipe being blanked up. 


tion and cement pre- 
vents radiation 
upwards, while access 
to this chamber is 
obtained by a manhole. 
Every part of the 
shell can be inspected 
externally, and when 
one boiler is closed 
down for cleaning, the 
air space between ad- 
jacent settings allows 
it to be cooled to a 
temperature that is 
quite unobjectionable 
to those engaged in 
the work. 

The boiler fittings 
are of Hopkinson’s 
make, and are very 
complete. All valves 
above 4 inches dia- 


meter are fitted with 

Porrinc Down STREET TRANSFORMER. bye-pass, and the 
whole are of the 

“ parallel slide-valve ” 

type. A duplex safety valve, and high steam and low water 
alarm, blow-off valve (with key that cannot be removed 
except it be fully closed (two feed-check valves, steam gauge, 
—_ shielded water gauges and fusible plugs are fitted to each 

oiler. 

The boilers are set with 11 feet centres in an excavated 
boiler pit 11 feet below the railway level. The dampers are 
of an improved type, operated from the front of the boiler 


Hicu Texssion Srreet Switcu-Box. 


by a handle that can be locked in any position (a pointer on 
the front showing the position of the dampers), and motion 
is given the damper plates through mitre wheels. 

As the temperature on the surface of the non-conducting 
composition on the overhead chamber to the boilers never 
exceeds 20° F. above the atmospheric temperature, it may be 
understood how pleasant the boiler house is to those who 
have to work in it, compared with similar places. The walls 
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being of ivory glazed brick, everything is well lighted, and 
can be kept clean and in good order. 

The two Babcock boilers stand nearest the entrance door 
of the boiler house. They have 1,600 square feet of heating 
and 30 square feet of grate surface. Some improvements 
have been introduced into these boilers, inasmuch as the 
headers are of mild steel, the outside tubes can be in- 
spected, and full provision has been made for replacing any 
damaged tube. The usual steam jet device for blowing the 
dust and soot off the tubes is fixed above the boilers. 

The steam pi and connections are throughout of 
wrought steel, with U-pieces to take up and admit of ex- 
pansion, the latter parts being of copper. The exhaust pipe 
is of wrought-iron, seams riveted, and with all joints made 
with heavy flanges of cast-iron, so that if at any future time 
it is thought advisable to add condensing plant to the pre- 
sent equipment, the pipe will be satisfactory. 

A small tank to 
hold feed water for 


meter at the bottom of 14 feet, and 12 feet at the top; the 
external dimensions are 24 feet at the bottom, and 14 feet 
3 inches at the top. The existing shaft is large enough to 
take the gaseous products of combustion from the complete 
boiler house on the side of the works on which it stands ; 
that is to say, it can take 16 boilers, eight on one side (in 
the existing boiler house), and eight on the other (the end-on 
extension of the present boiler house). A similar shaft will 
be erected on a corresponding point at the other side of the 
engine house, when 16 boilers have been put in. When the 
next eight boilers are laid down in the second boiler house, on 
ground at present lying open, the existing shaft can be con- 
nected for them by means of a flue crossing the engine room 
under the engine foundations. 

The shaft is built upon a large bed of Portland cement, 
40 feet square by 9 feet thick, and this has proved a very 
satisfactory means of guarding against any settlement. 


Steam RANGE. 


testing runs or special 
evaporation trials is 


fixed on a girder at 
the side of the chimney 
stack, 


A most ingenious 
method has been de- 
vised for connecting 
boilers and engines 
together, which 


The feed to the 
boilers is given by a 
duplicate system of 
pipes, with a separate 
eed to each boiler, one 
from each pipe. Three 
Worthington pumps, 
capable of delivering 
16,000 Ibs. of water 
per hour, and two 
Korting injectors, each 
for 30,000 lbs. of water 
per hour, are fixed in the vacant space at the foot of 
the stack. 

Two water heaters are provided, each capable of dealing 
with 16,000 lbs. of water per hour. ‘These are of the 
Withinshaw type. Messrs. H. & K. Lupton, of Coventry, 
are the makers. They are fitted with relief valve, blow 
off and pressure gauge, and the requisite valves as bye-passes 
to the steam and feed water. 

All feed water pipes are of lap-welded wrought-iron, and 
suction pipes of cast-iron. The boilers blow off into a sump 
or heavy wrought-iron chamber, and a ball isolating valve is 
connected to this, on the side where it connects with" the 
drains, to prevent any flooding back into the sump. The 
handles of the blow-off valves can only be removed when the 
valves are closed, so that there is no#dangeriof, leaving {a 
blow-off open inadvertently. 


' 


oF Marns LEAVING STATION AND THROUGH DisTRICT. 


The water supply is taken from the New River Company’s 
mains. A special 6-inch main has been laid from the New 
River main at Hope Street in Eden Grove into the works, 
and in this is inserted a water meter, enclosed in a brick 
chamber, below the entrance to the works. The main s 
below the site of the future boiler house in an adit driven 
across the works, and rises at the back of the stores to the 
two reserve or feed water tanks, situated on the roof of the 
resistance room and stores. These tanks hold over 20,000 
gallons each, and as it is also arranged to tap the New River 
mains in Burnard Place, ample provision has been made to 
guard against scarcity of water. 

The chimney shaft is 180 feet high, with an internal dia- 


possesses all the advan- 
tages, and does away 
with most of the dis- 
advantages of a steam 
ring main. Some years 
ago Mr. Gay invented 
a method of connect- 
ing alternators together 
on a bus bar, that did 
away with the likeli- 


ELEvATION or H. T. PuLiina-1n Box, Swrrcu-Box, anp CoNVERTER TANK. hood of a station being 


disabled by one out of 
a number of machines running in parallel going wrong, or 
burning out. On the same principle the steam pipes have 
been run in the Islington station. . 

In brief, the arrangement is, in theory, that each boiler 
and each engine are connected together. An equalising main 
is then run along, joining together the direct connections. 
When, therefore, all the steam plant is at work, each boiler 
supplies its own engine, and there is little or no flow of steam 
along the equaliser; but the latter enables any boiler to 
supply any engine, or any combination desired of boilers and 
engines can be used. ; 

Actually the first, third, fifth and sixth boilers are con- 
nected to the first, second, third, and fourth engines respec- 
tively. Between each boiler stop valve and the engine 
branch stop valve a tee is taken off through a third valve to 
the equalising pipe, which has a connection to each of the 
six boilers. Any one boiler can then feed its own engine, or 
supply to the equaliser, or assist a second boiler through a 


Cable to transformer. 


Cable towards station. Cable away from direction of station. 


Fia 5.—Connections oF SwitcH-Box. 


portion of the equaliser. in addition to the main equaliser, 
there is a donkey main which is connected through valves to 
the risers from the boilers, and provides a second equivalent 
ring system. The latter, although not capable, or intended 
to do more than supply the pumps and injectors, could, if 
need be, be used to connect any of boilers 1, 3, 5, or 6 toany 
one of the engines, with a slight drop in steam pressure 
through wire-drawing. 

Fig. 3 shows the steam pipe arrangement very clearly, and 
will suffice to illustrate the foregoing explanation. The 
advantages of this method of connection are almost self- 
evident, for the pipes are all of comparatively small diameter, 
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only a few valves are and the surface exposed to 
radiation losses is reduced. 

Each boiler is connected through a ball isolating valve to 
its main stop valve, and through another isolating valve to 
the blow-off, as already mentioned. In the former case, if 
any boiler falls short of the others with which it is working, 
the ball will close, and the drop on the steam gauge will draw 
the attention of the engine driver to the fact. These Hop- 
kinson ball valves are very useful in closing off a boiler both 
on the live steam and blow-off sides, when men are engaged 
within, as they safeguard the employés against any accident 
due to the chance entrance of steam into a boiler being 
cleaned, due to negligence or misapprehension of instruc- 
tions.* 

From our illustrations of the boiler house, the general 
set out of the parts mentioned will be understood and 
appreciated. We might also mention that no part of the 


Islington specifications was more complete or thorough and 

detailed than that relating to the steam raising plant, and 

=" space alone forbids us going into yet more exhaustive 
etail. 


ENGINES. 


The engine plant includes four main driving engines of 
250 I.H.P. each, and one 251.H.P. The former are used 
for driving the alternators, and the latter for motive power 
in the workshop, driving the overhead travellers in the 
engine room and the tipping crane that runs over the 
bunkers in the boiler house. 

The makers, Messrs. Daniel Adamson & Co., were called 
ye to guarantee a water consumption for the main engines 
of not more than 20 Ibs. per indicated horse-power, and a 


*Fora full discussion of their uses, see “ Improvements in the 
Safer Working of Connected Steam Boilers.” Huddersfield: J. Hop- 
kinson & Co., Limited. 


premium of £5 per cent. is offered for every pound less than 
this, if on test it is found that the consumption is smaller. 

The engines are of the Wheelock type, with Adamson’s 
improved valves. They may be described as horizontal com- 

und coupled non-condensing engines, and run at 95 revo- 

utions per minute. The cut-off and exhaust valves are 

multiple ported grid valves, carried on a casting, similar to 
a large plug, which can be withdrawn from the cylinder cast- 
ing by the removal of a small number of nuts. 

The workmanship and material in these engines is of the 
very best class, and central station engineers cannot but be 
interested in the results obtained by works where engines by 
a leading firm, but as yet unknown in the electrical engi- 
neering field, are used. 

Three of the engines are fitted with the adjustable 
Wheelock gear on the high pressure side only, but the fourth 
has it on the low pressure as well. 

The fly-wheels of the engines are 14 feet in diameter, and 
weigh 10 tons each. Those of the first two engines are 
grooved for 10 cotton ropes of 1}-inch diameter, by means 
of which the alternator magnets are rotated. 

The oil that has passed through the engine bearings, or 
caught by the splashers, is conveyed by drain pipes to an oil 
well holding 20 gallons, sunk in the floor of the engine 
room, and is lifted by a hand pump from there to the oil 
filters, where it is cleaned to be again used. 

A general view of one of the pairs of rope-driving engines 
is reproduced. As the whole of the steam, exhaust, and 
drain pipes are carried below the floor-level, the engine room 
presents a very pleasing sight, top-hamper being absent. 
The engine foundations are large blocks of concrete resting 
on a layer of shingle. All floor girders are bedded on thick 
India-rubber pads while over the s between the 
foundations, oak trellis flooring is used. The non-existence 
of any transmitted vibration shows how successful these 
precautions have proved. 

The engine bearings are lined with white metal and are 
water-jacketted with connections to the main water supply, 
so that a hot bearing is a thing yet unknown and unlikely 
to occur in the future. 

ENGINES. 
Number, four. 
Makers, Messrs. Daniel Adamson & Co. 
Type, coupled, high pressure, compound, horizontal, 
non-condensing. 
Diameter of high pressure cylinder, 15 inches. 
‘ia » low pressure cylinder, 24 inches. 
Length of stroke, 36 inches. 
Speed in revolutions per minute, 95. 
Piston speed in feet per minute, 570. 
Indicated H.P., 250. 
Steam pressure, 150 lbs. 
Crankshaft, diameter in inches, 8. 
Length of main bearing in inches, 174. 
Piston rods, diameter in inches, 3}. 
Fly-wheel, diameter in feet, 14. 
Number of ropes, 10. 
Diameter of each rope, in inches, 1}. 
Weight of fiy-wheel, in tons, 10. 


ALTERNATORS AND EXCITERS. 


The four alternators are each capable of giving an output 
of 125 kilowatts at a pressure of about 2,000 volts, and a 
frequency of 50 complete periods per second. Two are rope- 
driven, and run at 375 revolutions per minute; the other 
two are of the fly-wheel type, and run at the same speed as 
the engines, or 95 revolutions per minute. Messrs. John 
Fowler & Co., Limited, of Leeds, supplied the two rope- 
driven, and one of the fly-wheel units, the fourth having been 
manufactured and installed by Messrs. 8S. Z. de Ferranti, 
Limited. 

Machines Nos. 1 and 2 have three bearings, all water- 
jacketted and self-lubricating, being fitted with Straker’s 
patent oil chamber and disc. The maximum density in field 
and armature coils is 2,000 amperes per square inch of copper 
section. The magnets are laminated, and the armature coils 
are insulated from their core sections, and the sections again 
from the frame. The terminals are enclosed within the 
wood lagging that protects the connections of the various 
sections. The magnets of all the machines revolve, while 
the armatures form the stationary part. The insulation used 
in the armature is principally mica, ebonite, and a special 
form of paper. A Fowler fly-wheel alternator of the same 
type is at work in the Reading station. 
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The exciters are rope-driven from the alternator shafts, 
and run about 450 revolutions per minute. They give from 
50 to 60 volts, and 50 to 60 amperes. They are simple 
shunt-wound machines, three being of Fowler’s make, and 
the fourth (for the Ferranti alternator) by the Electric Con- 
struction Corporation, Limited. 

Each exciter is connected to its own alternator coils only, 
and no provision has been made to interchange them or to 
run in parallel. One of the leads is taken up to the switch- 
board and there connected through a variable resistance and 
ammeter, while a voltmeter is joined across the exciter 
terminals. 

The guaranteed commercial efficiency of the alternators is 
92 per cent., and the excitation is specified not to exceed 2 
per cent. of the output. 


FLY-WHEEL ALTERNATORS. 


The Ferranti fly-wheel alternator is of the revolving 
magnet type, and is similar to machines which have been 


VIEW FROM SwITCHROOM DURING ERECTION 
or ENGINES. 


Tue Pumps anp Heaters. 


described in these columns in connection with the Ports- 
mouth* and Southportf stations. This reference to revolving 
magnets is called forth by the gradual adoption of another 
type of Ferranti fly-wheel alternator, that with revolving 
armature, the best example of which at the present time is 
to be found at Sheffield. Opinions differ as to the relative 
merits of the two types, and perhaps when all is said, their 
relative advantages equally offset their relative disadvantages, 
but we have good reasons for believing that the choice of 
machine for the Islington station has been most carefully 
considered, and that the one selected is the best able to 
satisfy local conditions. If mere efficiency were alone of 
importance, then it must be admitted that by adopting the 
rotating armature type 2 or 3 per cent. better results could 


* “Central Stations, Portsmouth,” Execrrican Review, Vol. 
xxxiv., p. 662. 

“ Central Stations. —-Southport Extensions,” Raviaw, 
Vol. xxxvii., p. 555. 


be obtained, but the mechanical construction, and the fact 
that the armature coils are entirely boxed in, give the fly- 
wheel magnet machine preponderating advantages. 

The fly-wheel of the engine carries 64 electro-magnets. 
These are of alternate polarity, the metal of the fly-wheel 
forming the yoke between adjacent pairs. To secure the 
magnets in position, a number of circular seatings are 
recessed in the rim and spaced truly round it. These receive 
one end of each of the cylindrical solid wrought-iron magnet 
cores, which are secured in position by 14-inch bolts turned 
out of the solid material forming the core. The bolts pass 
through holes bored in the rim of the fly-wheel, and are 
held securely in position by a heavy nut, which is flogged up 
tight and secured by a pinching screw. The pole faces are 
kept square by a steadying pin let into the core and fly- 
wheel. 


The exciting or magnet coils consist of bare copper strip 
wound on edge, the adjacent layers being insulated from one 
another by shellaced paper rings. The coils themselves are 


View From Top oF BOILERS LOOKING 
TOWARDS Coat BUNKERS. 


Tue Paincipan SwITCHBOARD. 


insulated from the cores by sheets of fibre and by fibre rings 
from the fly-wheel and pole-pieces. They are all connected 
in series, and are joined together by flat copper connecting 
pieces. In erecting, the cores are slipped into the coils, 
which are sent out connected permanently in pairs. The 
screwed ends are then entered into the holes bored throug) 
= fly-wheel rim, and brought up home by screwing down 
the nuts. 


ALTERNATORS. 


Number, four. 

Makers, Messrs. John Fowler & Co., Limited, and Messrs. 
S. Z. de Ferranti, Limited. 

Type, two rope driven; two direct driven. 

Output, 125 kilowatts. 

peed, rope driven, 375 revolutions per minute; fly-wheel, 

95 revolutions per minute. 

Alternator E.M.F., 2,000 volts virtual. 

Alternator current, 62°5 amperes virtual. 

Frequency, 50 periods per second. 

Total present capacity of station, 500 kilowatts. 
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SWITCHBOARD. 

A view of the switch room that overlooks the engine 
house at one end is given below. It isarranged on the panel 
system, the switches and fuses being of the Lowrie-Hall 
type, as made by Messrs. John Fowler & Company, I.imited. 

In fig. 4, A is an alternator, A A, the alternator-ammeter, 
and A § the alternator switch, while a p v is the alternator 
pilot voltmeter (one of Lord Kelvin’s vertical multicellular 
instruments), A B B is the alternator buss bar terminals, and 
c BB the circuit bus bar terminals, c s is a circuit switch, 
c A a circuit ammeter, and c F the corresponding fuse. The 
left hand pole and bar is earthed while the plant is running. 
The rest of the panels are similar in arrangement. The 
exciter pillars stand in front of the board. In the switch 
room a resistance load switchboard and synchronising panel 
are also fixed ; the arc lighting switchboard being erected 
close to the rectifiers. 


The insulation resistance for the high tension cables is 
5,000 megohm-miles between inner and outer, and 2,500 
megohm-miles between outer and earth, tested, after 24 hours’ 
immersion in water, at a temperature of 60° F., with 60 
seconds electrification. Before being brought into use, the 
cables are stressed up to twice the pressure that they will 
ever have to withstand in practice. 

The whole of the distributing plant was laid by the 
Vestry’s engineers, and up to the present no trouble what- 
ever has been caused by any of the mains or appliances. 

The cables leaving the station are eight in number, four 
of these being for private lighting, and the remaining four 
for public lighting. The cables supplying the trans- 
formers are 19/16 concentric, and after each half-mile of 
cable—the capacity of a drum—was laid, the Silvertown 
company jointed the lengths together by vulcanised joints. 
Continuous mains were thus formed. 


Tue SwircHRoom, From THE EnaGine Hovuss. 


_ The transmitting instrument of a ship’s telegraph is fixed 
in the centre of the switch gallery and operates a large dial 
in the engine room. By this means the signals for “stop,” 
“start,” “faster” and the like, are given by the electrician 
to the drivers. The apparatus is of the Willis type,* and 
was supplied by Messrs. Elliott Brothers. 


DISTRIBUTING SysTEM. 


The cables forming the system for distributing electrical 
energy are all concentric, with vulcanised rubber insulation 
between the inner and outer conductors, and between the 
outer and earth. They are mechanically protected by a strip 
steel armouring, covered with heavy double braiding, impreg- 
nated with preservative compound. The cables were supplied 
by the India-rubber Company, of Silvertown, and those for 
2,000 volts are eqaivalent to their class L insulation. 


* “Willis Electric Ship’s Telegraph,” Exzctaicat Review, Feb- 
ruary lst, 1889, p. 120. 


For the high tension and are circuits the mains are drawn 
into cast-iron pipes, forming a conduit system extending 
thronghout the compulsory area. The pipes are made with 
spigot and socket ends, in 9-feet lengths, and are served with 
Dr. Angus Smith’s preservative compound. They are respec- 
tively of 6 inches and of 4 inches diameter for the private 
and public lighting mains. 

Road, or pulling in boxes, are inserted in the pipe lines at 
intervals. These are open at the bottom, being set upon 
pieces of York stone at the corners, and have an inner lid of 
wood (to comply with County Council requirements), and a 
road cover of iron filled in with cement, where they are 
situated in the footways, or with oak blocks where they have 
to bear vehicular traffic. 

Snufficient slack or spare cable is left in each road box to 
enable a bight to be taken into a switch-box connected as a 
tee to the pipe line, should this at any time be found neces- 
sary. When a street converter has to be laid down, a short 
piece of pipe is connected to the side outlet of a road box. 
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To this is connected the socket of the casting forming the 
containing box for the switch gear, and the cable is then 
cut, and two ends brought into the switch-box. A third 
cable connects the switch-box with the converter, and this, 
also, is run in a short piece of 6-inch pipe, so that all high 
tension cables are in their proper conduit. The three cables 
are connected to the terminals, adapted for concentric cable, 
in the switch-box. This has a couple of short bus bars, and 
12 sockets that project up vertically. Three of these come 
from each bus bar, and two belong to each of the cables. The 
inner conductor of the cables is marked + and the outer —, 
while the transformer connector is indicated by ', the cable 
running towards the station by c,, and the cable further 
away from the station by c,. 


Circuit; c ¥, Cireuit fuse; c a, Circuit ammeter; ¢ s, Circuit switch; a P v, 
Alternator pilot voltmeter; a s, Alternator switch; a a, A'ternator am- 
meter; A F, Alternator fuse ; A, Alternator. 


Fia. 4.—PaneEt or Main 


The bus bars and terminals are mounted on a porcelain 
base fixed to the bottom of the box by set screws, with India- 
rubber sheeting inserted between the base and the metal. 
Four ebonite pillars carry an enamelled slate slab that covers 
the charged metal work and prevents accidental contact 
therewith. The outers of the cables can be connected 
together by means of double prong ebonite handled plugs, 
which have split spigot pieces that slide into the vertical 
sockets. Two other plugs are used to connect the inner 
conductors of the main cables together, but the connection 
to the transformer is made by an oil-pot fuse. 


| 
| Weight of copper. | 
| 


Fach wire. 


Total area| | 


of each 


Letter on | | | In each | : 
conductor Be | In entire 
Plans. in square | Diameter | Nearest main per 
inches. | stranded. in inches.| B.W.G, yards 
| in Ibs. 
| 


A 103 «19 083 14 1,180 2,360 

B «19 065 16 725 | 1,450 

035 «19 049 18 394-787 

D 16 267 «534 
| two in parallel 

E 206 «19 083 14 2,360 | 4,720 


Evectriciry Suppty ConcENTRIC CABLES. 


The principle of the switch-box is shown in fig. 5, and a 
photograph taken looking down into one of these boxes is 
reproduced in fig. 6, but in this the “inners ” are connected 
by fuse pots instead of plugs at c, and c,. To keep the air 
dry a chloride of calcium pot is provided in one corner ; the 
cover is held down by eight gun metal set screws, and an air- 
a joint is obtained by insertion between the box and the 
id. 

The high tension mains are numbered 1a, 1b. 2a, and 2b. 
The first two extend a mile and a half along Holloway Road 
and Seven Sisters Road to the boundary of the parish at 
Finsbury Park. Here they are brought together in a switch 
box, so that they may be looped together if desired. 
Similarly 2a and 2b proceed from the works along Holloway 
Road and Upper Street to the end of High Street, opposite 
the “Angel.” The “ Angel,” Islington, is not, however, in 
Islington, but in Clerkenwell, and the mains of the County 
of London Company pass the door of this famous hostelry. 

The cables, being connected in this way, form what the 
Board of Trade are pleased to call a “ring main,” and any 
section between two switch-boxes may be disconnected at 
will. The further portion of the main so cut can then be 
supplied from the other side of the loop, and in many ways 
the loop principle, combined with street switch-boxes, is con- 
venient. Its inception was, of course, due to the insistence 
of the Board of Trade that no main should be disconnected 
at any time that might affect more than eighty consumers 
or an output of two hundred kilowatts. 

The street Ferranti converiers, of 10 or 20 kilowatt out- 
put, are of the double or closed magnetic circuit horse-shoe 
type, and are built up with high and low tension coils 
sandwiched. They are put down in cast-iron tanks, the air 
inside being kept dry by calcium chloride, as no oil is used 
except as a seal to the cover. The converter is hung in the 
tank from a cast-iron plate which carries the terminals on 
its upper surface, and here arrangements have been made to 
put in automatic throw-over gear to reduce the magnetising 
current, should this at any time in the future be considered 
advisable. High and low tension switches are already prc- 
vided for cutting out the converter coils by hand. Our 
illustrations show the laying down of a converter tank in 
Upper Street, and the putting in of a converter in Seven 
Sisters Road. 

It may be remembered that the Islington Vestry took an 
active part in protesting against the non-responsibility of 
the gas companies to maintain their pipes and mains in good 
condition at the time that the so-called “ electric explosions” 
took place in the early part of last year. The means adopted 
to minimise the danger from leakage of gas into the pipes 
laid by the Vestry consist of thorough ventilation. The 
6-inch and 4-inch pipes are connected together at intervals 
throughout their length, and the former are joined up to 
tee pieces, at the ends of which inlet ventilators are placed. 
These are P ow down in the streets so that the grid, or air 
‘inlet, is flush with the surface of the flagstones, a sump 


Resistance. | 


| 
Drop with D 
Full load | load | 199 yards | Weight 
Of each : 7 per 100 00 1 yard of ; 
conductor Of entire 8 ards run | Per i cable in diameter 
main per amperes, amperes in inches. 
per 1,000 000 of main : pounds, 
ards in 1,000 yards in volts. of main. 
y ohms in ohms. 


*243 “486 


100 
“406 812 60 45 75 3°60 1:20 
“715 1°430 35 45 13°0 2°50 1°05 
1°104 2°208 20 45 225 2:15 95 
121 200 45 2:3 10°50 1°35 


This is an earthenware pot, with two chambers, fitted with 
a spring of 10 turns of No. 16 iron wire in each. The lower 
ends of the springs are sweated to brass discs, which have 
split prongs passing through the bottom of the pot, and 
secured to it by sulphur cement. Across the two springs, 
when these are drawn out, is inserted a piece of No. 33 B.W.G. 
tinned copper wire forming the fuse. The two chambers are 
filled up with rosin oil, and an earthenware cover protects 
the fuse from injury. 


being provided below this to take off surface water that may 
leak into the ventilator. 

The 4-inch pipes are connected to the bases of the arc 
lamp columns, which act as outlets, the result being that 4 
current of fresh air is constantly passing through the pipes, 
in at the street ventilators and out at the top of the columns. 
Plugs with brass gauze ends are inserted in the holes at the 
top of the columns to obviate any risk of an inflammable 
mixture becoming ignited at the arc, 
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ConDUITS AND BOXEs. 


High tension conduit. 6-inch cast-iron pipe, with 19/16 concentric 
armoured cable. 

Are conduit. 4-inch cast-iron pipe, with 19/18 concentric armoured 
cable. 

Service conduit. 2-inch drain pipe, filled with bitumen. 

No. 1 box. With four outlets, used at corners of streets. 

No. 2 box. With four outlets, used at converting points. 

No. 3 box. With four outlets, used at foot of arc columns. 


In certain cases 5 kw. or 1 kw. converters are used, but 
only for isolated lighting. 

The distributors consist of Silvertown steel strip armoured 
vulcanised rubber concentric mains. The conductor is 19/14 
and the insulation 600 megohm-miles from inner to outer, 
and 300 megohm-miles from outer to earth. The cables are 
laid directly in the ground, at a depth of about a foot, with 
a7-inch by }-inch flooring board over them to act as a 
mechanical protection from pick blows and other accidents. 

Where the demand is light, one 19/14 concentric cable 
forms the distributor, but in only a few cases has 0°1 sq. in. 
copper area been considered to be sufficient, and the common 

ractice is to lay two such cables in parallel. These run 
from box to box without a joint of any kind, and when once 
so laid and joined can be connected as required by altering 
the couplings in the feeding, tapping, or service boxes. 
Feeding boxes are put in every two to three hundred yards, 
and eventually service boxes will be required at intervals of 
25 yards. At present 50 low tension boxes are in use, and 
others will be added as occasion requires. The insulation 
resistance of the mains is practically the same as before 
laying, but the measured insulation resistance of the distri- 
buting system is fixed by the condition of the service boxes. 

Distributing mains are laid as required. Nearly three 
miles of such are now down, and will be added to as cor- 


Fis. 7.—Hovuset Service Box. 


sumers come on. A complete E distributer is now in use 
from one end to the other of Upper Street, on the N.W. 
side. This was at first fed by two converters, 1,040 yards 
apart, but others have been added, making six in all between 
the “ Cock” at Highbury and the corner of Liverpool Road. 
Four are of 20 kilowatt and two of 10 kilowatt capacity. 
The maximum drop in the low-tension system is 2 volts, and 
this is compensated for by running the feeding points at 
102*5 volts, so that the “declared” pressure is maintained 
on the “ consumer’s terminals.” 

In a number of instances street transformers have close to 
them a feeding-box from which services are taken direct, and 
in others low-tension mains cross the street from other con- 
verters to supply a short length of distributor. In the 
Vestry Hall and one or two premises taking a large current, 
Converters are placed inside. These are connected to the 
low-tension system where this is desirable. 

The feeding and service boxes are supplied by the British 
Insulated Wire Company, Limited (who also contracted for 
the pipes and other boxes), and have the box proper, with a 
skeleton frame to take the road cover. The sides of the 
boxes are fitted with glands to make a water-tight joint with 


the service cables, and at the ends similar glands receive the 
distributors. The copper fittings are fixed by small brass 
bolts to a base of vulcanised fibre, and the interior is kept 
dry by a chloride of calcium pot. The lid or cover is 
fastened by studs and nuts, the joint being made tight by a 
vulcanised rubber jacket ring. A view of a service box 
during connecting up is given in fig. 7. 

The services are either 19/14, 19/16, or 19/18 concentric 
cables of the class already mentioned. They have suitable 
terminals in the service box, and pass through the packing 
rings in the glands. Connection is made to the distributor 
bars by multiple tinned copper fuses. The cables are laid in 
the same manner as the distributors. Where they pass 
through the wall of the consumer’s premises they are taken 
through a 2-inch drain pipe cemented in and filled inside 
with a mixture of pitch, tar, and bitumen. Immediately 
inside the premises a cast-iron box is fixed, which takes the 
service, which contains two concentric and two non-concentric 
terminals. The latter are for the ends of the house or inte- 
rior wiring. 

The whole of the wiring done in Islington is frequently 

inspected during erection, and must comply with the wiring 
rules of the Vestry. The meters are fixed on a suitable 
shelf and board put up by the Vestry. The wiring to the 
consumer’s junction box (c. J. B. in fig. 8) has to be done 
by the wiring contractor in accordance with meter wiring 
regulations issued for the purpose. A diagram we repro- 
duce from this shows the connections which the consumer is 
recommended to adopt by some of the fire offices. The 
insulation resistance given in the Vestry rales as necessary 
is 100 lamp-megohms. 

The meters are Hookham alternating current supply 
meters and Wright demand meters. Messrs. Chamberlain 
and Hookham have supplied the former, and The Reason 
Manufacturing Company the latter. ‘These instruments have 
ulready been fully described in our columns.* 

The price charged per supply unit is 5d. for public light- 
ing and 7d. on a sliding scale for private lighting. The 
demand meter shows the maximum current ever taken, and 
this has to be maintained for an average two hours per day 
throughout each quarter before a rebate is allowed. For the 
third hour the price is 6d., for the third and fourth 5d., or 
for anything over two hours, when more than four hours per 
day.of the maximum current is consumed, 4d. per unit. 
This means that, for the average number of hours per day 
given below of the maximum demanded, the following 
average price is charged :— 


Average No. of hours, Average price. 
2 7d. per unit. 
3 Ged, ,, 
4 
5 ,, 
6 bd. ,, 


Readings of consumers’ meters are taken at the end of 
each period of three months, and the bills for energy are 
made out quarterly. 

The principal consumers at present supplied are shop- 
keepers and tradespeople in the compulsory area, but public 
places of amusement and private residences are coming for- 
ward. The load curve shows a high peak from 7 to 8 o’clock, 
with a gradual drop towards midnight. The length of high 
tension mains laid is seven miles, and the arc mains, also, run 
the same distance. The existing current load factor is about 
60 per cent. Nearly 100 consumers are on the Vestry’s 
books, several of these taking currents of over 100 amperes, 
and one has asked for between 600 and 700 amperes. In 
all, about the equivalent of 15,000 35-watt (8 C.P.) lamps 
has been applied for, and extensions will have to be faced at 
an early date. 

Work’s Licutina. 


The works have been wired throughout on the distribution 
system ; all feeders being concentric cable. Tor the gangway 
lighting, cast-iron T fuse boxes are used to take off from a 
7/16 concentric cable ; the branch wires are run in “ interior 
conduit ” tubing, and this tubing is also used extensively for 
telephone and pilot wires, in addition to lighting circuits and 
the exciter cables. A private telephone system, with six 
stations at different parts of the works, has been put in to 

*“The Hookham Electricity Meter,” Exxctrican Revirw, Vol. 


xxxvii., p. 505. The “Wright” system at Brighton, 
Review, Vol. xxxviii., p. 261. 
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facilitate business. Arrangements have been made whereby 
the indications of the instruments on the main switchboard 
can be repeated in the engineer’s office ; 300 C.P. incandes- 
cent lamps are used for lighting the engine room, and 
200 C.P. lamps for the boiler house, while a 15-ampere 
alternating arc lamp is hung in the cupola over the 
entrance. 


RECTIFIER PLANT. 


The Ferranti rectifiers for the public lighting are five in 
number, of which four are in regular use, one for each arc 
circuit, the fifth being kept in reserve. The current for the 
rectifiers is taken from the sixth panel of the circuit switch- 
board to a distributing board underneath the rectifier board 
by a 19/16 concentric cable. This distributing board con- 
sists of a cast-iron box, with a marble front. It contains a 
pair of bus bars and six sets of terminals for concentric 
cable, five of these being for the 7/16 cables feeding the 
rectifiers, and the other taking the supply. The connections 
are made from the front of the “live-box,” as it is called, by 
means of oil-pot fuses for the inner conductor, and ebonite 
handled plug switches for the outer conductor. The high 
pressure current is put on to the bus bars in the line-box, by 
plugging in the switch on the circuit board. The oil-pot 
fuses and plugs are then put in to the “ live-box,” and the 
current is carried to the rectifiers by the 7/16 concentric 


cables, one of which goes to the supply terminals, also 
arranged for concentric cable on each rectifier. 

Each of the rectifiers has its own air shunt transformer for 
converting down to the necessary pressure, enabling a con- 
stant current to be maintained in the outer circuit, the alter- 
nating current supplied to it being at about 2,000 volts. This 
is mounted underneath the motor commutator, between the 
side frames. At one side is the 2-kilowatt transformer for 
supplying the synchronous motor. 

ach rectifier can supply a circuit of 30 12-ampere arcs 
at a pressure of from 1,300 tq 1,500 volts. 

Mr. Morton Beales erected these and the other Ferranti 
plant on behalf of his firm. 


Street LIGHTING. 


The street lighting throughout the compulsory area is 
effected by 96 12-ampere rectified current Crompton-Pochin 
arc lamps. These are provided with faint or semi-opal 
pear-shaped globes, and are carried by crutches, hinged at 
the bottom, where they are fixed to the outer or rigid crutch. 
The movable crutch is held in its normal position by a lock- 
ing catch, and the lamp then hangs exactly in the centre 
without leaving any unused s round it to offend the eye. 
For the gs of recarbonning, trimming, or cleaning, the 


catch is lifted, and the inner crutch can then be swung on 


its hinge outwards over the road, the proper distance being 


GENERAL VIEW OF A PalR OF ADAMSON-WHEELOCK ENGINES. 


maintained by a couple of iron chains, reaching from the 
top of the fixed portion to the upper part of the movable 
one. As the lamp is then out of the line of the lamp 
column, the globe can be removed. The lamp is held in 

ition by two spring catches, borne 4 two brass side rods 
epending from the inner crutch. Two other rods with 
socketed ends form the terminals of the lamp; these take 
two fixed plugs, which are secured under a porcelain hood 
to the crutch. Connection is made from the upper terminals 
of the lamp switch to the plugs by vulcanised rubber cables 
inside the lamp column and the crutch, but these are not 
visible to the public. The globes are wired and carry at the 
bottom an ash tray, so that there is no possibility of sparks 
falling from the lamps upon passers by. 

The columns are of neat and chaste design, with square 
bases and circular sectioned uppers. The ordinary height 
brings the arc 20 feet above ground, but for certain 
situations shorter lamps are used, supporting the arc lamp 
with its centre 15 feet high. The columns, which were cast, 
to the Vestry’s registered design by Messrs. W. Macfarlane 
and Co., of Glasgow, afford the trimmer access to the lamp 
by means of bent steps, which are inserted in holes in the 
sides, and are removed on completion of the work. 

The arc lamps are connected in series on the inner con- 
ductor of the 19 18 concentric cable ; the other being joined 
across and covered with vulcanised rubber. A switch at 


each lamp enables it to be cut out of circuit without affecting 
the rest of the series. 


CONCLUSION. 


The principal feature in the Islington designs is the pro- 
vision that has been made for easy extension and increase in 
capacity of the station, without any inconvenience or inter- 
ruption to thesupply. As it is, a very full set of offices has 
been provided, and the accommodation for staff and men 
should be ample for a long time to come. The office section 
being quite independent of, and separated from, the engi- 
neering or works portion, enables the maximum amount of 
work to be done by the staff with minimum inconvenience. 
This has been assisted by the excellent way in which the space 
available has been made use of, and the consideration that has 
been given to the comfort of those who have to spend a con- 
siderable number of hours daily in the building. 

The truest economy has been shown in providing at the 
outset a well-designed and properly built works, as the 
repairs to, and reconstruction of, the present station will be a 
very small factor indeed. Labour is also saved by the use 
of power for lifting heavy masses of machinery, the provision 
of gangways admitting trucks and carts right into the works, 
and the position of the coal bunkers. 

We have to thank Mr. Albert Gay and his assistant, 
Mr, C, H. Yeaman, for help in preparing this article. 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 302.) 


Glasgow.—By way of experiment, eight of the electric 
arc lamps at the corner of Charing Cross and Sauchiehall Street are 
to be altered, and constructed on the Edinburgh principle, with “a 
graceful overhanging arm.” A plan for the lighting of the main 
streets of the city is in preparation. 


Halifax.—The New Markets are to be electrically lighted, 
and the work has been entrusted to Mr. T. P. Wilmshurst, Corpora- 
tion electrical engineer. There is an effort being made to reduce gas 
to 2s. per 1,000, instead of 2s. 2d., as at present. 


Hampstead,—Extensions of plant and buildings having 
become necessary, the matter of additional boilers has been enquired 
into by the Electric Lighting Committee, who, after considering 
various types of boilers, aud receiving tenders and specifications from 
four firms, recommended the Vestry to give the contract for two of 
Messrs. Ellis & Eaves’s fire-tube marine boilers to Messrs. John 
Brown & Co., of Sheffield, at the price of £3,500. The Vestry has 


agreed to this. 


India.— We understand from an Indian exchange that 
electric lighting machinery and plant are to be introduced at the 
Golden Temple, Amritsar, at a cost of Rs. 30,000, for which sum a 
special appeal is being made to the Sikh community. 


Liverpool. We understand that the Corporation Light- 
ing Committee has resolved to recommend the Council to apply, 
under the Liverpool Electric Supply (Transfer) Bill, for powers to 
increase the amount to be borrowed to £500,000, so as to provide 
capital for extensions. 

The Company’s Transfer Bill was, on 3rd inst., ordered to be re- 
ported to the House for third reading. It is unopposed. 


London, E.C.—The question of electrically lighting the 
side streets of the city still lags behind. Mr. Gordon asked at the 
last meeting of the Commissioners of Sewers, when the lighting would 
be commenced. In reply, Mr. Voysey, the electrical inspector, said 
the matter depended upon the City of London Electric Lighting 
Company. The apparatus was complete, and the experiments would 
be commenced in six weeks. Mr. Gordon rejoined that it was very 
unsatisfactory, and we are inclined to agree with him. 


Macroom.—The existence of two electric lamps in front 
of the establishment of Mr. Baldwin, has had the effect of making 
the inbabitants want their streets lighted at night—a natural desire 
toa civilised people—and for that purpose they are adopting the 
Town Improvement Act. 


Morecambe.—At a town’s meeting last Friday evening, 
the District Council was unanimously authorised to carry out a pro- 
visional agreement for taking over the undertaking and mains of the 
Morecambe Electric Light and Power Company, at present in liqui- 
dation. The total cost of the installation for public and private 
lighting was estimated at £16,000, inclusive of £3,950 to be paid for 
the present mains. The latter are calculated to supply 122,000 units, 
in addition to the public lighting of the town and promenade. 


Moss Side (Manchester).—The Board of Trade has 
informed Messrs. Collier, Marr & Co. that unless immediate steps are 
taken regarding the electric lighting provisional order, it will be 
ow The District Council do not appear to mind that being 

one. 


Much Woolton.—In connection with the proposal of the 
Council to oppose the intention of the Liverpool and District Elec- 
tric Lighting Company to supply electricity at Much Woolton, they 
— now decided to apply for powers to carry on the supply them- 
selves, 


Nottingham.—The electric lighting station is to be 
extended. Current was first supplied on September 19th, 1894, and at 
the present date there are on the books 202 customers taking current 
equivalent to 16,516 8-C.P. lamps on five miles of street cables. 
The great demand being made for additional supply necessitates 
immediate extensions, and the Town Council, on Monday, granted the 
Electric Lighting Committee £40,000, so that they may be pushed 
forward at once ; £50,200 has been already spent. 


Newcastle.—The electric lighting installation of the 
Electric Supply Company, at Newcastle, continues to make satisfac- 
tory progress, plant to the extent of 300 kws. being in the process of 
addition to the central station. At present, there are five Mordey 
alternators driven by Robey engines, with Proell valve gear, rope- 
driving being used. A special feature in the installation is the 
system of spray cooling of the condenser water, the latter being 
blown from numerous nozzles, in the form of spray, into the open 
air over a large open reservoir ; a saving of nearly 20 per cent. in the 
fuel is said to be effected by the arrangement, which we believe is 
unique. The five alternators in use are respectively—one of 50 kws., 
two of 100 kws., one of 140 kws., and one of 250 kws.,or 640 kws. 
in all; the actual possible output being 922 kws., if necessary. The 
maximum load actually attained averages about 500 kws. The in- 
crease in the output from 1894 to 1895 wss about 17 per cent., and a 
similar increase taken place during the past year. The selling 
price of the current is 4d. per Board of Trade unit, subject to a reduc- 
tion where a large number of lamps are run by any particular customer. 


The longest circuit worked from the station is about 34 miles. No 
trouble of any kind has arisen in the shape of breakdowns or tem- 
porary interruptions. Newcastle, as is well known, is supplied 
with electric light by two companies, who, by mutual arrangement, 
work distinct districts. 


Newmarket,—The promoters of the Newmarket Elec- 
tric Lighting Company asked the Board of Trade to dispense with 
the consent: of the District Council, and grant the company a pro- 
visional order. The Board of Trade has communicated with the 
Council, asking for its observations on the matter. The surveyor is, 
in consequence, to make a special report before a reply is sent to the 
Board 


North Walsham.—At the last District Council meeting, 
the Electric Lighting Committee recommended that the electric 
lighting question be deferred until more information had been re- 
ceived. Two members followed this recommendation by reading 
lengthy communications re electric lighting, imparting whatever 
information they had been able to get together. 


Pembroke.—A proposition to apply for a provisional 
order for electrically lighting Pembroke Ward was before the last 
Council meeting, but the matter is to stand over for six weeks, so 
that more information may be gathered. 


Peterborough,—The engineer is to prepare a statement 
giving detailed estimates of the annual expenditure in connection 
with the proposed electric lighting. Particulars are to be shown of 
the working expenses, depreciation, interest upon a loan of £20,000, 
also number of lamps at 6d. per unit required to provide for such 
outlay, and a separate statement as to the cost per annum of the street 
lighting contemplated as compared with gas. 


Portsmouth,—The local press states that there was a 
mishap at the electric lighting works a few days ago, one of the con- 
necting rods of an engine breaking. 


St. Helens.—The engineer has been instructed to obtain 
tenders for the electric light station buildings. 


Southampton.—The Ratepayers’ Association has objected 
to the Corporation taking over the works of the Electric Light Com- 
pany. 

Stafford.—The Town Council Electric Lighting Com- 
mittee has entered into an agreement with the County Council to 
supply the new County Council buildiugs, the judge’s lodgings, and 
Eastgate House with electric light for £175 per annum, with an ad- 
ditional charge of 8d. per unit for all current supplied beyond 1,312 
units per quarter. 

Stapleton.—The Great Western Electric Lighting and 
Power Company have intimated to the District Council that they 
have decided not to apply for electric lighting powers for that 
district. 

Torquay.—The opponents of the electric light scheme 
met together the other day. They, of course, think the present is 
not the time for adopting the light. Another point they seem to be 
aiming at is the reduction of the consulting engineer’s commission 
from 5 per cent. to 24 per cent. 


Train Lighting.—The Waterford and Limerick and 
Western Railway have just tried an experiment on a new carriage, 
having introduced the electric light on Messrs. Stone’s system. 


Wakefield,—It is stated that the Council is to be recom- 
mended by the Electric Lighting Committee to proceed with the 
electric lighting operations immediately. 

Wells,—The Council has passed a resolution to apply for 
a to a loan of £10,000 for the installation of the electric 
ight. 

West Ham.—tThere was a lengthy discussion, re electric 
lighting, at the last meeting of the Town Council, it being opened by 
Alderman Smith, who wanted the Council to resolve to proceed no 
further with the proposed introduction of electric lighting at present. 
They, however, did no such thing, and his motion was lost by a large 
majority. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bristol Electric Tramway Extensions.—The council 
a week or so ago appointed a committee to consider the advisability 
of extending the overhead trolley system of electric traction at 
Bristol, and to report upon the terms to be arranged with the com- 

ny. This committee has since met and decided to obtain expert 
opinion as to the best system of electric traction, and to write to the 
corporations in other towns where electric traction is in force, asking 
under what conditions it has been allowed, and on what terms the 
tramway companies use the roads. 

The Bristol Tramways Company are to be requested by the 
Stapleton Council to extend their section to the junction of the 
Downend and Staple Hill Roads. 


City and South London Railway Extensions.— 
The second reading of the City and South London Railway Bill will 
be opposed by Mr. Lowles and Mr. Harry Foster, who intend to 
move the rejection of the Bill. Their ground of opposition is set 
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forth in a motion which Mr. H. C. Richards proposes to move, viz.: 
“That it be an instruction to the Committee to make such provision 
in the Bill as will prevent the taking or removal of the church of 
St. Mary Woolnoth, or the use of the site thereof, or the churchyard, 
for the purposes of the company’s undertaking, or from being in any 
way injuriously affected thereby.” 


Dublin Electric Tramways.—The schemes of the two 
rival tramway companies have been before the Dublin Corporation and 
other local governing bodies thereabouts a good deal lately. At 
these meetings the proposals of the United Tramways Company and 
the Southern District Tramway Company have been considered. 

The Dalkey Town Comnissioners summoned the Dublin Southern 
District Tramways Company for having failed to restore portions of 
the road to a proper state of repair. The magistrate dismissed the 
summons and gave the company 10s. costs. 


Electric Traction in Belgium.—A company has just 
been formed in Antwerp, with a capital of £60,000, to be known as 
the Compagnie du Tramway Electrique d’Ostende Littoral, to con- 
struct and operate an electric tramway between Ostend and Middel- 
kerke. Col. North is one of the directors of the company. 


Mechanical Traction.—An article on this subject 
recently appeared in F'reeman’s Journal from the pen of Mr. Angelo 
Fahie, M.I.E.E. He specially treats of the intention of the Dublin 
tramway companies to use electricity on their proposed systems. 


Staffordshire Tramways.—The new powers which are 
being sought by the tramways company have been again brought 
under the notice of the Fenton District Council. The clause relating 
to the supply of electrical energy met with objection. 


The Derby-Ashbourne Tramway Scheme Abandoned. 
—The Financial Times states that an official notice has been given by 
the promoters of the Derby and Ashbourne Tramway Bill, of their 
intention not to proceed any further with this Bill, under which it was 
proposed to incorporate a company to construct an electric light 
railway between Derby and Ashbourne to be worked by the overhead 
system, with a proposed capital of £70,000. 


The Light Railways Bill—The Government Bill 
passed its second reading on Monday last, an amendment, moved by 
Mr. Lough, declining to sanction any scheme for the construction of 
light railways which will increase local rates or add to imperial 
taxation, being, after a lengthy discussion, negatived without a 
division. 


TELEGRAPH AND TELEPHONE NOTES. 


Accident to a Cable Steamer.—According to a para- 
graph in the Halifax (Nova Scotia) Evening Mail, of February 17th, 
the top blocks slipped from under the cable steamer, Powyer Quertier, 
in dry dock at St. John’s recently, and the vessel rolled over to star- 
board and almost completely capsized. The dock was flooded to 
right her. It is stated that an investigation will be held upon this 
steamer with regard to a suspected attempt to abandon her when she 
went ashore at St. Pierre. Since docking it has been found that the 
bolt connecting the propeller and shaft had been removed, and 
several leading copper pipes had been severed with some sharp in- 
strument. These things were evidently done after the steamer went 
ashore. Other singular circumstances are reported. 


English-American Cable to Hawaii.—From recent 
issues in the New York Press, we gather that at about the end of last 
month the Senate Committee on Foreign Relations had under con- 
sideration the proposed submarine cable from San Francisco to 
Hawaii, and we learn that one of the two American companies inte- 
rested in this project is said to have met with a rebuff, due to the 
statement that there was a strong English influence behind the 
scheme ; in proof of which it is said that Colonel Spaulding, while in 
England, made a conditional contract for the manufacture of the 
Hawaiian cable (for which he holds a concession). It is further 
stated that when he returned from England he brought with him a 
letter from Sir John Pender to Mr. Hewitt, asking the latter to 
organise an American company, and such company was organised, and 
invitations issued for subscription to its stock, the understanding of 
Mr. Hewitt being that, so far as his subscription of 1,500 shares was 
concerned, Sir John Pender to guarantee him against loss. The above 
arrangement, according to the New Yori: Times, is taken to prove that 
the project referred to was not American in its origin, but was backed 
by Unglish capital and controlled by English influence. 


Interruptions to the Trunk Landlines in Australia. 
—In last week’s issue we gave a list of recent interruptions of the 
two trunk landlines connecting Australasia with the rest of the 
world. In this list we mentioned the interruption of the Western 
Australian route on February 18th; the line was then interrupted at 
both ends, and thus the main part of the colony of Western Aus- 
tralia was deprived of telegraph communication till February 27th, 
when the line was repaired. Since publishing the list above referred 
to, we find that the South Australian landline to Port Darwin was 


interrupted for some time on January 22nd. As no official notice of 
this had been received from Berne, this interruption, at least the third 
to the Port Darwin line which had occurred in January last, did not 
appear in our list. 


Post Office Telegraphs.—A Parliamentary paper has 
just been issued showing, says the Times, the accounts of the tele- 
graph service during the year ended March 31st, 1895. From this it 
appears that in that year the Post Office expended on salaries, rent, 
maintenance of telegraphs, &c., £2,665,845 7s. 117d., and that certain 
other items not shown separately in the appropriation account brought 
the total expenditure up to £2,788,051 15s. 93d. The gross amount 
of receipts in respect of telegrams, private and special wire rentals, 
&c., amounted to £2,959,019 7s. 6d., from which must be deducted 
£355,677 5s. 9d. paid to cable companies, and £4,356 11s. 74d. for 
telegram moneys refunded. The balance of expenditure over receipts 
was, therefore, £141,637 12s. 73d. A statement is added relating to 
the securities created under the Telegraph Acts, 1868 to 1870, from 
which it appears that the interest at 2} per cent. to January 5th, 
1895, amounted to £298,888 5s. The total deficiency of telegraph 
agg in the year ended March 3i1st, 1895, amounted to £440,525 
17s. 


Personal.—Mr. J. Sinclair Ferras, the Galashiels district 
manager of the National Telephone Company, upon the occasion of 
his removal to the Greenock branch, was presented by the staff and 
operators with a gold pencil case and a set of gold sleeve links. 

Mr. Robert Gilmour, Dundee district manager of the National 
Company, has been presented with a dressing case, travelling bag, 
&c., on the occasion of his removal to undertake the management of 
- — branch. Mr. W. Brown, of Aberdeen, succeeds him at 

andee, 


Telegraphic Interruptions and Repairs :— 


CaBLEs. 
Down. Repaired. 
Brest-St. Pierre (1869, Anglo) April 6th, 1895 ... 
(P.Q.) ... June 24th, 1895... 
Brest-Penzance (P.Q.) eve 
Puerto Plata-Martinique ... Dec. 19th, 1895 ... eve 
Pernambuco-Ceara ... ... Mar. 3rd, 1896 ... March 3rd, 1896 


LANDLINES. 


February 26th: Interrupted. Communication with Matugalpa 
Provinces of Leon and Chinandega. 

February 27th: Restored. Communication with West Australia. 

February 28th: Interrupted. Carmen-Champoton, cutting off 
Campeche and Yucatan. 

March 3rd: Code or cypher messages for Massowah prohibited. 

March 3rd: Telegrams for all places in Nicaragua, beyond San 
Juan del Sur, accepted at sender’s risk. 


Telegraphic Communication with India,—In the 
House of Commons on the 27th ult., Sir J. Leng asked the 
Secretary to the Treasury, as representing the Postmaster- 
General, whether, in view of the restrictive effect of the present 
high tariff for telegraphic messages between the United King- 
dom and India, he would favourably consider the proposal of 
the Bengal Chamber of Commerce that the charge should be reduced 
from 5f. to 3f. per word, and endeavour to give effect to the recom- 
mendation at the forthcoming International Telegraph Conference. 
Mr. Hanbury: The Postmaster-General cannot find that such a pro- 
a has reached him from the Bengal Chamber of Commerce, and 

e thinks it is more likely to have been addressed to the Government 
of India, which is directly concerned in the matter. He has, how- 
ever, received representations on behalf of the merchants and others 
in this country who use the telegraph to India, and he is in commu- 
nication with the cable companies on the subject. 


Trinidad.—Asked by Mr. Howell, in the House of 
Commons the other day, as to whether the law officers of the Crown 
had been consulted as to the occupation of Trinidad by H.M. 
Government, Mr. Curzon replied that those officers were consulted, 
but it would be contrary to practice to communicate their opinions to 
Parliament. It is not proposed to lay the papers on the table at 
present. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bangor.—March 18th. The Corporation invites tenders 
for the construction, supply, and laying down of the necessary plant 
and mains for the supply of electricity in the Borough. 


Eston.—May 1st. The District Council invites schemes 

for lighting the district by electricity, such schemes to embrace (/) 

lan and estimated cost ; (6) annual working cost and maintenance. 
Fastiodion from the District Surveyor, Grangetown, Yorkshire. 


France.—March 24th. Tenders are being invited for the 
supply of 14 lots of paper rolls from 10 to 16 mm. wide for tele- 
graphic apparatus. Tenders to be directed to the Direction Générale 
des Postes et des Telegraphes, Rue de Grenelle 103, Paris. 


France,—March 25th. Tenders are invited for the supply 
of a number of telegraphic instruments, in eight lots. Tenders to be 
directed to the Direction Générale des Postes et des Telegraphes, Rue 
de Grenelle 103, Paris. 
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Germany.—March 11th. Tenders are being invited for 
the snpply of 52,000 arc lamp carbons. Tenders to be addressed to 
the Konigliche Essenbahn, Direction Bahnhofstrasse 23, Erfurt. 


Germany.—March 18th. The municipal authorities of 
Herne are inviting tenders for the concession for the construction 
of a tramway, to be operated either by means of gas motors or 
electricity, between Herne and Recklinghausen, a distance of about 
9kilometres. Tenders are to be directed to Der Verwalt huss, 
Herne, Germany. 

Glasgow.—March 14th. Tenders are ai present being 
invited for supplying a compound dynamo machine for the sewage 
purification works, Dalmarnock, for the Corporation. Particulars on 
application to Mr. Thomas Melvin, manager at the works. 


London, 8.W.—March 10th. Tenders are invited for 
the supply and fixing of telephones and communications with certain 
wards and rooms of their infirmary in Cale Street, for the guardians 
of Chelsea, in accordance with a specification which may be obtained, 
and samples of the instruments and fixings, which may be seen at 
their offices, 250, King’s Road, Chelsea. 


Norway.—March 11th. The Norwegian State Railway 
authorities in Christiania are inviting tenders for the supply of 26 
Morse telegraph instruments, 25 Morse keys, 24 — rollers, 
11 lightning conductors, 11 galvanometers, 3 signal bells, &c. Tenders 
to be sent to the Expeditions Comptoir, Eisenbahn Verwaltung, 
Jernbanctorvet, 8/9, Christiania. 

Peru.—June ist. The Municipal Authorities of Lima, 
Peru, are inviting tenders for the concession for the electric lighting 
of the city. Tenders are to be directed to La Legation de Perou, 
8, Avenue Hoche, Paris, from whom particulars may be obtained. 


Pontefract.—March 6th. The Guardians are inviting 
estimates for fitting up the new infirmary with electric bells. Par- 
ticulars on application to Messrs. J. Holmes Greaves & Co., archi- 
tects, 38, Albion Street, Leeds, and Corn Market, Pontefract. 


Portugal.—March 11th. Tenders are being invited by 
the Royal Company of Portuguese Railways for the supply of a 
quantity of electric apparatus for alarm bells. Full particulars may 
be had from the Paris offices of the company, at 28, Rue de Chateau- 
dun. Tenders are to be sent to the Ingenieur, Chef du service des 
magasins, Compagnie Royale des Chemins de Fer Portugais, Santa 
Apolonia, Lisbon. 

Sunderland.—March 13th. The Corporation invites 
— for engines, dynamos, boilers, &c., for the electric supply 

on. 


CLOSED. 

Blackpool.—Particulars of the tenders which have been 
accepted in connection with the extensions, will be found under 
“Electric Lighting Notes.” 

Hampstead.—The Vestry has resolved to place the order 
for new boilers, for extensions at the electric light station, with 
Messrs. J. Brown & Co., of Sheffield. 

Rochdale.—From the tenders recently submitted for 
electric lighting plant for the sewage works for the Council, that of 
jee at Simpson Bros., of Union Bank Chambers, Rochdale, was 
accepted. 


CITY NOTES. 


Chelsea THE accounts for the year 1895 show steady 
Electricity Supply progress in the operations of thecompany. Perhaps 

Company. —_ the only regrettable feature to be noted is that the 
company is involved in litigation. We have more than once spoken 
of the danger to which supply companies are everlastingly exposed, 
and some legislation is urgently needed in order that their position 
may not be unwarrantably imperilled. The Chelsea Company is 
very wisely meeting the special law expenses by sums taken out of 
premiums on shares. There is nothing very noteworthy in the 
analysis of production ; the only special feature being the lowering 
of the revenue per lamp from 6s. 8d. to about 5s. 6d. The following 
are extracts from the directors’ report :— 

During the year an issue has been made of £60,000, 44 per cent. 
debenture stock, which was fully subscribed; the balance of the 
ordinary shares authorised has also been allotted and fully paid up. 
The original 6 per cent. debentures (£36,900) have been redeemed. 
A Stock Exchange quotation has been granted for both the debenture 
stock and ordinary shares. The balance of the premiums on these 
issues, after deducting the expenses of issue (including the payment 
of the premium due on the redemption of the 6 per cent. debentures), 
amounts to £5,798 8s. This balance has been dealt with in the net 
revenue account No. V., as under :— 

Amount placed to renewals and depreciation fund... £1,500 0 0 

Special law and incidental expenses written off ... 3,251 1 5 

Amount placed to reservefund .. .. ... 1,047 6 7 


£5,798 8 0 


The above item, £3,251 1s. 5d., is special capital expenditure, aud has 
been necessitated by legal proceediogs in connection with the Cadogan 
Gardens generating station. 


The directors have decided to write off 


this amount out of the premiums, instead of spreading it over a 
number of years in a capital suspense account. The net revenue for 
the year (apart from the premiums), after payment of debenture in- 
terest (£3,143 16s. 3d.), is £6,414 163. 5d. OF this, £900 has been paid 
as interim dividend at the rate of 6 per cent. per annum on the pre- 
ference shares for the half-year to June 30th, 1895, and the directors 
recommend that the balance of £5,514 16s, 5d. shall be applied as 
under :— 


Dividend of 6 per cent. per annum on the prefer- 
ence shares for the half-year to December 31st, 


1895... ose ove .. £900 0 0 

Dividend of 5 per cent. per annum on the ordinary 
shares for the year 1895... 3,500 0 
Balance to be carried forward to next account .., 1,114 16 5 
£5,514 16 5 


The price charged for current was reduced on July 1st from 8d. to 
6d. per Board of Trade unit, a reduction of 25 per cent. The 
number of lamps supplied on December 31st, 1895, was 57,354, show- 
ing an addition of 10,068 during 1895, an increase of upwards of 
50 per cent. on the number added in 1894. A considerable part of 
the capital expenditure has been incurred in extending the mains 
and enlarging the Cheyne Walk generating station, in order to meet 
the increasing demand for current. An adyantageous purchase has 
also been made of the freehold of a large plot of land around and 
including the Cheyne Walk station, in view of the necessity for pro- 


: viding increased accommodation for the company’s works. 


The following table gives the cost per unit :— 
1893. 1994, 1895, 
Total capital invested ... £99,482 £119,705 =9£160,500 


Number of units sold ... oie 402,848 469,515 577,770 


Number of lamps connected ... 40,665 47,286 5754 
Revenue from sale of current... £13,078 £14,788 £16,006 
Net revenue... £8,096 £8,890 
Average price obtained per unit 77d. 756d. 66d. 
Cost of Production. £ s. d. Per unit. 
Coal 2,231 0 0 92d. 
Oil, waste, water, and engine soem} 472 00 "19d. 
stores 
Salaries and wages at 1,528 0 0 "63d. 
station 
Repairs d int f build- vorks’ 
} 716 0 0 {W 203d. 29d. 
Rates andtaxes.. .. 518 0 0 21d. 


Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, 
stationery and printing, general 2,325 00 96d. 
establishment charges, auditors, 
law charges, and insurance 
Depreciation of buildings and plant 
account .. 1,500 0 0 “62d. 
Renewal fund account .. 


Total £9,290 0 0 382d. 


Average price 
Revenue. £ 8. d. 
By sale of current er 16,006 0 0 5 
Sale of lamps... oe — 
Total £16,648 0 0 66d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°2d.; works’ cost, 2°03d. 


The Bristol Jupainc from the 1695 accounts, we may deem 
Corporation the prospects of the Corporation distinctly hopeful. 
Accounts. —_‘The deficit on the year’s working is £2,885, against 
£4,090 for the previous year. This has been provided for by calling 
upon the rates to the extent of £4,557. With this and the profits on 
the working account, plus a small balance of £262 83. 1d. from 1894, 
the department was able to pay interest on its mortgage debt, £3,042 
16s. 3d., to clear off an instalment of money borrowed, £3,600, and 
to carry forward £1,786 11s.11d. The actual deficit on the year is 
therefore not so large as it would appear to be. In furming any 
opinion on the statement, it has to be remembered that a very large 
number of the customers have only become connected with the 
system since the last extension, in other words, during the last 
three months of 1895, so that for the greater part of the year the 
station has been working at alight load. No further rate in aid is 
anticipated to be necessary ; on the other hand the 1896 accounts will, 
when the year is finished, probably show an actual balance, after 
meeting all charges. There is no doubt the department was financially 
burdened with the unexpectedly large cost of providing the central 
station, owing to the whole of the river side land having to be piled, 
foundations being bad. Against this, however, there is the advantage 


has 
8 it ; 
nt, 
ain 
unt 
als, 
ted 
for 
pts 
to 
om 
th, 
ph 
ict 
of 
nd 
nal 
ag, 
of 
at 
6 
fT 
n 
le 
r- 
it 
= 
of 
d 
2. 5 
)- 
d 
— 
f 
n 
[. 
, 
3 my 
t 
) . 
J 
2 


822 HE ELECTRICAL REVIEW. 


[Vol. 38. No, 954, Manox 6, 1896. 


of being able to discharge the coal from the vessel’s side right into 
the works, by which a considerable saving is effected over any site 
which required cart haulage. The boilers were put in with the idea 
of using coal from the Bristol or neighbouring fields; but after pro- 
longed trials, the electricity department have settled on Welsh steam 
coal, both on account of its quality and price. With regard to the 
future, it may be added that the foundations are now being put in for 
new dynamos, to meet the increasing demand, present plant having 
now practically reached its limit in output. 


The following table gives the cost per unit :— 


1893, 1894. 1895. 
Total capital invested = _ _ £100,000 
Number of units sold... —... -- 408,301 
Number of lamps connected ... _ — _ 
Revenue from sale of current... _ _ £9,270 
Net revenue... .. £4,020 
Average price obtained per unit 5°46d. 
Cost of Production. £2 sa @ Per unit. 
Oil, waste, water, and engi , 
water, and engine room 156 0 0 09d. 
Salari d i ; 
——. and wages at generating } 1,258 00 74d. 
Repairs, and maintenance of build} 300. 00 {Mork cot) 


Rates and taxes .. we ee 1,038 0 “61d. 
Management expenses, directors’ re- 
muneration, salaries of managing : 
engineer, secretary, clerks, &c. ° 
stationery and printing, general 1,052 0 0 62d. 
establishment charges, auditors, 
law charges and insurance 


Depreciation of buildings and | 


account .. 
3,600 0 0 212d. 


Sinking fund account oe 
Total £9,055 0 0 5°32d. 
Average price 
Revenue, 
Bysaleof current .... 9,270 0 0 546d. 
Meter rents 289 0 O 
Sale of lamps... 34 00 
Total £9,593 0 0 5°46d. 


Total cost per unit (exclusive of depreciation and renewal 
accounts), 3°2d.; works’ cost, 1:97d. 


The Oxford Electric Company, Limited. 


THE revenue account shows a gross profit of £2,709 8s. 3d. After 
providing for the full interest of 5 per cent. on the debenture issue 
and other interest, there remains £1,317 93. 4d., which, added to the 
amount brought forward from the previous year (£195 4s. 8d.), leaves 
an available balance of £1,512 14s. The directors recommend that a 
dividend of 34 per cent. be paid upon the ordinary shares, which will 
absorb £1,152 11s., leaving £360 3s. to be carried forward to the next 
account. The running of the plant‘during the year has given entire 
satisfaction. Current has again been supplied to the public through- 
out the year without the slightest interruption. Since the last report 
3,797 conga ag 4 lamps (or their equivalent) have been added to 
‘the system. On December 31st the number of lamps connected 
equalled 15,003 8-candle-power lamps. Fifteen colleges are now con- 
nected to the mains, and the directors have every reason to hope that 
the increase in the number of lights during 1896 will be equally 
satisfactory. A new 150-H.P. engine and 100-unit dynamo of the 
same type as those already in use have been installed at the gene- 
rating station, and various additions made to the machinery and plant 
during the year. To provide for the anticipated increase in the de- 
mand for current, the directors are carefully considering the expedi- 
ency of enlarging the works at Osney, in accordance with the original 
design, and establishing additional sub-stations in various parts of 
the city. To provide for these extensions, the directors propose to 
issue 914 ordinary shares of £5 each. A new contract for the public 
lighting of the city has been entered into, the number of public 
lamps increased from 16 to 32, and the candle-power from 1,200 to 
2,000 per lamp. 
The following table gives the cost per unit :— 
1893, 1894, 1895, 


Total capital invested £55,700 £62,538 £68,656 
Number of units sold ... 103,895 157,257 207,633 
Number of lamps connected ... 7,012 11,206 15,003 
Revenue from sale of current... £3,141 £3,730 £5,194 
Mebrevenue £1,702 £2,709 
Average price obtained per unit oa _ 597d. 


Cost of production. £ s 4d. Per unit. 
Oil, waste, water, and engine room i 470 0 05d. 

stores 
Salaries and wages at generating ‘i 
station .. os os ee ee } 715 0 0 82d. 
Repairs and maintenance of build- Works’ cost ) +4 
ings, engines, boilers, dynamos, &c. { 374 0 0 { 1°85d. } 3d. 
Rates and taxes .. 294 0 O 84d. 


Management expenses, directors’ re- 
muneration, salaries of managing 
engineer, secretary, clerks, «c., 1030 0 118d. 
stationery and printing, general 
establishment charges, auditors, 
law charges, and insurance 

Depreciation of buildings and 


account .. 
Renewal fund account .. oe ee 
Total § £2,935 0 0 337d. 
Average price 
obtained 
Revenue. £ s. d per unit 
By sale of current ioe 7 os 5,194 0 0 597d 
Meter rents 80 0 0 
Public lighting .. 248 0 0 
Total £5,522 0 0 597d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°37d.; works’ cost, 1°85d. 


Chelsea Electricity Supply Company, Limited. 


THE annual meeting of the shareholders of the above company was 
held on Wednesday last at their central station, 19, Cadogan Gardens, 
Chelsea, Mr. J. Invina Courtenay presiding. 

The Srcrerary, Mr. S.J. Cluer, having read the advertisement 
convening the meeting, the report was taken as read. 

The CHairgMan, in moving the adoption of the report, said that 
last year they had issued £60,000 44 per cent. debenture stock, and 
the remaining 3,723 ordinary shares had also been placed. Only a 
portion of that was additional capital, because they had redeemed 
the whole of the 6 per cent. debentures, amounting to £36,900. The 
greater part, however, of the shares and debenture stock was not paid 
up until the latter part of the year, and most of the fresh capital 
expenditure (£41,176 4s. 6d.) was made during the same period, so 
that the normal return of this new capital could not possibly be 
earned in 1895. In July last they lowered the charge for current by 
25 per cent., and consequently the increase in revenue might not 
seem so large as might have been expected. Notwithstanding that 
reduction, the increase over the previous year in net revenue 
from £3,991 11s. 5d. to £6,414 16s. 5d., enabled them to recom- 
mend the same rate of dividend on the ordinary shares, 1.c., 
5 per cent., as that paid last year, although the sum _ re- 
quired for this dividend, together with the interest on deben- 
tures, exceeded that distributed for 1894 by nearly £3,000. 
They proposed to carry forward £1,114 16s. 5d. to next account. 
They had again reduced the cost of production. They had also had 
a considerable increase (over 10,000) in the number of lamps sup- 
plied, and that increase still continued, even to a larger extent than 
last year. They look for an improvement in the near fature in the 
yield per Jamp fixed owing to the growing, though slow, adoption of 
the electric light in the shop district. This brought him to the ques- 
tion of capital expenditure. An increase of lamps meant additional 
mains, plant, and machinery, and they had not only largely increased 
their plant, but had already begun to provide for the increase of 
customers expected during the present year, and thus be ready for 
next winter. The continued expansion of the business created a 
recurring need for fresh capital, for they only raised additional capital, 
and increased their plant and mains, from time to time as wanted. 
During the past year they had completely altered and equipped the 
new generating station in Manor Street, called the Cheyne Walk 
Station, and a new storage station for the supply of the Fulham Road 
district was in course of erectiov, and would’ shortly be completed. 
There had been added to the plant at the generating station in Manor 
Street five steam boilers and eight engine dynamos of 150 H.P. each, 
and one of 90 H.P., and six continuous current transformers, each 
having a capacity for over 2,000 lights, are installed in our 
sub-stations. They had laid street works for a distance of about 
8,000 yards, the cases in which had a capacity for accommodating 
about 40,000 yards of mains, the conductors actually laid during the 
year having a length of about 29,000 yards. It was a very difficult 
matter in a thickly-populated neighbourhood to obtain land where it 
was wanted and when it was wanted; on which to make extensions, 
or to build new stations. The directors had, therefore, been looking 
ahead, and had secured the freehold of a large plot of land surround- 
ing and including the land on which their Cheyne Walk generating 
station stands. The fact that the company owned the freehold of 
that land could not but be advantageous. The shareholders would 
have seen from the reports in the newspapers that an injunction had 
been granted against the company in respect of the generating station 
at Cadogan Gardens. He hoped they would shortly be in a position 
to deal with this troublesome matter in a manner that would put an 
end to further litigation. Electric lighting companies had hard 
measure dealt out to them by the Legislature. Perhaps it was, to 
some extent, their own fault, because those who took a leading part 
as their representatives at the time did not foresee the oppressive - 
use that would be made of certain clauses in the Electric Ligh' 
Acts. The electric light supply companies carried on a bond fide 
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necessary industry to the great benefit of the public, and with 
as yet only moderate returns to their shareholders for the risks 
they had run. They have statutory duties to fulfil, but they 
were, in my opinion, without adequate legal protection, and 
were considered as fair game to be shot at ; the alternatives generally 
presented to them being either to purchase peace at any price the 
occupier of adjoining property chose to demand, or to run the risk 
of being forced to discontinue the full use of premises upcn which a 
large capital had probably been spent. The attention of Parliament 
will, he learned, be soon directed to this important question. The 
companies only ask for fair treatment. They did not object to pay 
liberal compensation if, in spite of every effort on their part, any 
real annoyance should be caused to their neighbours, but they would 
ask to be protected by Parliament against being coerced into paying 
unreasonable sums. There had been during 1895, from several causes, 
exceptional duties and responsibilities of a most anxious character 
thrown upon the ge engineer, Mr. Frank King, the resident 
engineer, Mr. Percy Still, and the staff, and he could not permit that 
occasion to pass without expressing their thanks and appreciation of 
the manner they had discharged those duties. They had written off 
all the expense incurred in connection with the proceedings he had 
mentioned above, and had also placed £1,047 6s. 7d. to a reserve 
fund, and carried forward £1,114 16s. 5d. In view of all the circum- 
stances and the difficulties with which the company had had to con- 
tend, and still had, in carrying on its business, he considered the 
general result to be satisfactory, and it was evident that its financial 
position had been greatly strengthened since their last meeting. 

Major-General WEBBER, C.B., in seconding the motion, referred to 
the large amount of time which the chairman gave to the affairs of the 
company. 

The report was then adopted. 

The retiring directors, Messrs. Nugent Daniell and E. Garcke, 
having been re-elected, the proceedings closed with a vote of thanks 
to the chairman for presiding. 


Telegraph Construction and Maintenance 
Company, Limited. 


TuE meeting of this company was held at the offices, 38, Old Broad 
—_ E.C., on Tuesday last, Admiral Sir Geo. H. Richards pre- 
siding. 

The notice convening the meeting, and the minutes of the last two 
meetings having been read, 

The Cuarrman said their report was a comparatively unusual one, 
inasmuch as it was a rather meagre report of work done during 1895. 
Those who were at the last two meetings would remember that he 
shadowed forth that there were no great works in progress, and that 
prediction had been realised. ‘The shareholders knew there had been 
very little submarine telegraph work carried out during 1895, and he 
thought he was correct in saying that a great part of what 
had been carried out had been done by this company, 
which was satisfactory as far as it went. They had made 
a few hundred miles of cable for the Japanese Govern- 
ment, a few hundred miles for different companies, and 
several repairs for existing lines of cable. The ordinary gutta- 
percha work had been fairly good, and compared favourably with 
ae years; but still that had not enabled them to pay the usual divi- 

end. They were paying 10 per cent., which, added to the interim 
dividend already paid, made the division for the year 15 per cent., 
or £1 16s. per share. They could hardly expect to get very large 
works to carry out every year. The company’s position was entirely 
sound financially, and in a very healthy condition. They were not 
often long without work, and the prospects of work for this year 
were better. They had great hopes of a better year. All the works, 
machinery, ships, &c., are in fan order, and the company was never 
in a better position to carry out work. He then moved the resolution 
adopting the report and accounts, and declaring a dividend. 

_This having been seconded, was carried unanimously. The retiring 
directors and auditors were re-elected, and the meeting closed with 
the usual vote of thanks. 


Isle of Man Tramways Company, Limited, 


Tax annual general meeting of the Isle of Man Tramways and Elec- 
tric Power Company, Limited, was held at Douglas last week, Mr. 
Alexander Bruce presiding. The directors’ report recommended a 
dividend of 6 per cent. per annum on the preference shares and 8 per 
cent. per annum on the ordinary shares, with £2,000 to reserve and 
renewal fund, and £2,240 carried forward. 

The report was adopted. 
_ The Cuaremany, in reply to a question, stated thatthe cost of work- 
ing the horse section was 50 per cent. of the gross receipts, whilst the 
cost of working the electric section was only 34 per cent. 

At a special meeting afterwards held, when the purchase by the 
company of the Snaefell Mountain Electric Railway undertaking for 
£72,500 was confirmed. 


Great Northern Telegraph Company, Limited.— 
The company advertises the numbers of 100 debentures (Series B, of 
1883), which were drawn for payment on March 1st. On presenta- 
tion of the debentures, with the coupons complete, the amount will be 
paid by Messrs. C. J. Hambro & Son, 70, Old Broad Street, E.C. 
From March 1st the bonds cease to bear interest. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim divdend of 3s. per share, or 
at the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended December 31st last, and payable on March 25th. The 
transfer books will be closed from the 18th to the 24th inst., both 
days inclusive. 


The Commercial Cable Company, Limited.—The 
board has declared a quarterly dividend at the usual rate of 7 per 
cent. per annum, payable on April Ist. Mr. Clarence H. Mackay 
has been elected a director in place of Mr. J. W. Mackay, jun. 
(deceased). 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the weck ending 
March Ist, 1896, were £946; week ending March 3rd, 1895, £953; decrease, 
£7; total receipts for half-year, 1896, £8,860; corresponding period, 1895, 
£8,941; decrease, £81, 

The Direct Spanish Telegraph Company. 
month of February, 1896, £2,461. 


The Liverpool Overhead Railway Company. The receipts for the week ending 
March Ist, 1896, amounted to £1,056; corresponding week last year, £934; 
increase, £122. 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending February 28th, 1896, after deducting 17 per cent. of the 
gross receipts payable to the London Platino-Brazilian Telegraph Company, 
Limited, were £2,624, 


The estimated receipts for the 


NOTES. 


The Resistance of Bismuth,—Continuing their re- 
searches on the electrical properties of the metals at very 
low temperatures, Professors Dewar and Fleming have 
recently investigated those of bismuth, and in the Philoso- 
phical Magazine, 1895 (5), 40, 303—311, they publish an 
interesting paper on the electrical resistance of this metal. 
The gist of the paper is as follows :—The resistance was 
determined in the case of three samples of bismuth: (1) 
commercial pure bismuth (A); (2 and 3) pure samples 
specially prepared (B and ©), the temperature varying from 
95° to 235° (platinum degrees). In each case the specific 
resistance at first diminishes, a minimum being reached at 
50° pt. (B), — 83° pt. (C), and 0° (A) ; after this the resis- 
tance increased, the temperature co-eflicient being negative. 
In the case of the commercial bismuth (A), a maximum 
was reached at about — 200° pt., after which the temperature 
co-efficieut was again positive ; but in the two pure samples 
no such maximum occurred, neither was there any indication 
that a maximum would be reached. It is noticeable that 
the change in the temperature co-efficient of the pure 
bismuth (especially C) occurs at about the same temperature 
as that of the discontinuity in the thermo-electric power. 
It is also found that the effect of a magnetic field on the 
resistance of the metal is very much increased by reduction 
of temperature, an increase of 5 per cent. due to a magnetic 
field reaching 25 per cent. at the temperature of liquid air. 

An Todine Voltameter.—Those who have to deal with 
small currents of electricity will be interested in a new iodine 
voltameter, which has been specially designed by E. F. 
Herroun for the measurement of such currents. It seems to 
be extremely convenient. In its essential features it consists 
of an anode—a piece of platinum foil, with the leading wire 
insulated by glass, a zinc cathode enclosed in linen or filter 
paper, and an electrolyte, namely, a solution of zinc iodide, 
which is convenieutly prepared by adding potassium iodide 
to a 15 per cent. solution of zinc chloride. A beaker forms 
a suitable vessel for containing the anode, cathode and elec- 
trolyte, the anode being at the bottom. When the apparatus 
is in use, iodine is deposited, and this may be most conveni- 
ently estimated by means of sodium theosulphate solution 
(1 cc. = 0°00657 gramme of iodine = 1 coulomb). Herroun 
describes a series of experiments which he has made with 
this voltameter in the Philosophical Magazine,1895 [5], xl., 
pp. 91—94. The examples which he gives appear to afford 
ample proof of the accuracy of the apparatus, Herroun is 
of opinion that his new iodine voltameter possesses the fol- 
lowing advantages over the ordinary instruments, namely :— 
(a) freedom from the effects of dissolved oxygen; () short 
duration of current necessary; (c) ease and rapidity of esti- 
mation and calculation. It certainly seems worth any elec- 
trician’s while to set up so simple and cheap a voltameter in 
his laboratory for the measurement of small currents. 
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Individual Electrical Motors.— Reviewing the tendency 
towards electrical driving of machinery, Mr. Oberlin Smith, 
in Electric Power, looks forward to the extended use of what 
he calls the individual motor, by which he means one motor 
to one machine. For textile and similar machinery, it may 
still be that the group system will prevail, but for general 
purposes at least, as in an engineer’s shop, with machines of 
many sizes and varying speeds and duties, the individual 
motor must prevail, especially as ite material is but a small 
proportion of its cost, and methods of systematic manufac- 
ture will reduce its cost very materially in probably the near 
future. That there is an enormous saving to be made is 
certain, when one compares the cost of driving machines 
direct, and the same through the agency of a long shaft, 
belts, and the usual countershafting. Induction motors of 
polyphase type are compared in simplicity with a coffee 
mill or a grindstone, the inference being that future motors 
must have a price more nearly analogous to their bulk and 
amount of material than is now the case. Small motors have 
an efficiency now nearly equal to large motors, and this will 
all tend to the use of many and individual machines, rather 
than to a continuance of grouping. So far as regards a 
compact factory, there is not much power used in driving ; 
the advantages of electricity come in rather in the saving of 
dirt and oil, of the overhead freedom from belts, and the 
greater convenience for the use of cranes over the machines. 
We have evidence that even now electrical driving is being 
retarded by its high first cost, a considerable installation of 
motors having been abandoned in an otherwise extremely 
favourable location from this cause, and the hope of reduc- 
tion in cost is acting to retard the application of motors in 
other instances. In new works the electric motor has an 
added advantage in the shape of less massive walls, roofs, 
pillars, &c., now needed to carry power-conducting appliances, 
and in all works there is open to us the prospect of arranging 
machines to suit the work, whereas now we are tied practi- 
cally to two positions for all machines. With motor-driven 
machines the various machine tools can even be rearranged to 
suit a particular job, and at least there is no danger of a waste- 
ful position being continued, as must be now often done, from 
fear of the trouble entailed in shaft alterations. These and 
other points are more fully treated by Mr. Smith, who makes 
a good case for electric driving by the individual motor. 
Indeed, the future will see machine tools supplied either with 
motors attached, or a conveniently arranged bolting table to 
receive a motor. We are glad to be able to record that worm 
gearing, when properly lubricated, is being applied with ex- 
cellent results to machinery driving, the great friction su 
posed to attend worm gearing being conspicuous by its 
welcome absence, to use a rather negative phrase. 


The Institution of Electrical Engineers.—On Thurs- 
day, March 12th, 1896, the paper on “ High ee Lam 
and their Influence on Central Station Practice,” by G. 
Addenbrooke, will be discussed. 

At a Students’ Meeting to be held in the Library of the 
Institution, 28, Victoria Street, on Friday, March 6th, 
at 8 p.m.,a paper will be read on “A Simple Method of 
Analysing Harmonic Curves,” by E. Basil Wedmore, 
student. 

An extra Students’ Meeting is to be held in the Library 
of the Institution, 28, Victoria Street, on Friday, March 
13th, at 8 p.m., when there will be a discussion on Mr. 
Fennell’s paper on “ Some Central Station Experience.” 

By the kind permission of Messrs. Siemens Bros. & Co., a 
party of Students will visit their works at Charlton on 
Saturday, March 14th. 


“Much in Little."—A ship was recently destroyed by 
fire, and the fact was announced, says the Electrical Age, in 
a cipher cablegram containing these words: “ Smouldered, 
hurrah, hallelujah.” Translated, the despatch read: “The 
ship has been destroyed by fire—crew saved by boats—all 
hands saved.” This is what might be called highly concen- 
trated essence of expression by telegraph. 


The Northern Society of Electrical Engineers,—On 
Monday next, March 9th, the discussion on Mr. R. Ham- 
mond’s paper on “The Paralleling of Alternators” will be 
continued, 


Accidents Due to Gas,— On Saturday last a gas explosion 

occurred at Drayton Park Road, London. A foreman on the 

remises was severely injured, and much damage was done 
in the basement and ground floors. 

At Thorpedale Road, Holloway, on Friday morning last, a 

s explosion wrecked part of the ground floor, and seriously 
injured the rest of No. 54, the windows of three adjacent 
houses also being smashed. The occupant and her daughter 
were badly hurt. 

An alarming gas explosion, which occurred at Shakespeare 
Street, Stockton, last Friday, wrecked the premises, the front 
and a portion of the roof being carried away. One of the 
occupants was thrown down and severely burnt. 

A Paisley lady found six members of her family un- 
conscious through an escape of gas on 26th ult. 

On 26th ult., through a gas explosion at the Kenyon 
Baptist Chapel, Solon Road, Brixton, three rooms on the 
ground floor and contents were severely damaged. 

On Wednesday morning a terrific gas explosion occurred 
at 58, Lombard Street, E.C., seriously damaging the building, 
and severely injured two men, one being removed to the 
hospital in a dying condition. 

arly on Wednesday morning, at 30, Circus Place, 
Mildmay Park, N., a serious gas explosion occurred, an 
occupant being so severely hurt as to necessitate his removal 
to the hospital. The interior of the house was wrecked. 


Advice to Town Councillors.—Mr. Councillor Mackenzie, 
the chairman of the Edinburgh Electric Lighting Committee, 
says the (jas World, made some gensible remarks about the 
relations of committees and engineers. Asked if he could 
explain the “success” of the Edinburgh electric lighting 
installation, Mr. Mackenzie said the main reason why Edin- 
burgh had been fairly successful in connection with the 
electric light was because they did not set up as amateur 
engineers themselves. They got an eminent electrician as 
consulting engineer, and a clever, practical man as resident 
engineer, and left those two to do the work, and did not 
meddle with it themselves. They had trusted their engineers, 
and given them practically a free hand to do the work they 
were skilled in. It is to be hoped, says our contemporary, 
that these views will be accepted and acted upon by some 
corporation gas committees that could be named. The 
average town councillor is too apt to forget that his duty 
is to enunciate a policy, not to practically apply one. He 
is entitled to say what is to be done, but when he insists 
that it must be done in his way, he is exceeding his mission, 
and will almost inevitably come to grief. 


Timely Advice from China,—The British Trade Jour- 
nal publishes an extract from a recent report by the Belgian 
Minister at Peking, in which he says: “ The electric light is 
but little known tothe Chinese. An enterprising individual 
in Peking is now making great efforts to obtain a concession 
for lighting the Imperial Palace with electricity. He has 
fitted up a small luminous fountain in his shop, which has 
created great astonishment and admiration among the high 
officials he has invited to inspect it. A leading Chinese 
journal, the Chung Hua Pao, recently had an article on the 
advantages of electricity.” 


Mishap on the City and South London Line,—It 
was stated in the daily press that on Friday evening last there 
was a delay of several hours in the service from the City to 
the Elephant and Castle, the cause being stated as the break- 
ing of the axle of the fore wheels of one of the engines. 
The delay was, however; nothing to do with the locomotive. 
The middle coach of an empty train (which was being drawn 
out of the Elephant and Castle siding to go into the “ run- 
ning”), after moving about 10 yards, left the rails and fouled 
the main road, hence the delay. 


Electrical Education in India,—From an Indian ex- 
change we learn that it has been definitely settled to inaugu- 
rate the long-promised course of training this year for 
electrical engineers at the C.E. College, Seebpore. It is 
anticipated by our contemporary that electrical engineers 
will soon be in demand there, now that electric lighting and 
power are being more extensively used, and give every pro- 
mise of increasing popularity. 
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The Porcupine and the Cable.—Mr. Hastings T. 
Sadler, electrician to the Blackpool Tower Company, sends 
us a piece of 7/18 cable cut from a three-wire main which 
runs through the menagerie of the Blackpool Tower. This 
piece furnished a supper for a hungry porcupine which 
escaped from its cage a few nights ago. It had eaten the 
insulation off two 19/16 cables, and managed to nibble 
through several strands also. And yet we believe the por- 
cupine still lives ! 


The Institution of Junior Engineers.—To-night, 
Friday, March 6th, at 8 p.m., at Westminster Palace Hotel, 
a paper on “Coul-Handling for Steam Generation,” by Mr. 
Charles H. Fletcher, member, is to be read and discussed. 
On Saturday, March 21st, at 3 p.m., the members will visit 
the electricity works of the Parish of St. Pancras at Stan- 
hope Street and King’s Road. 


Electrical Engineering in Austria,—An electric power 
transmission plant is being put down at the State salt mines 
at Altaussee by Messrs. Siemens & Halske, of Vienna. The 
plant will comprise a high pressure turbine and a 250-volt 
continuous current dynamo. The power generated will be 
used for the operation of an electric locomotive and a rock 
drill. 


Islington Electric Light Works.—We have said so 
much about these works in another column that it is 
unnecessary to say anything about the opening ceremony, 
except to mention that it was held successfully on Wednesday. 


Obituary.—The death is announced of Mr. A. T. Dur- 
rant, an electrician, of Queen Street, Yarmouth, who has 
carried out a good deal of mill lighting and other electrical 
work in that town and surrounding districts. 


Correspondence.—A letter on «“ The Wiring Question ” 
has come to hand from “ Floreat Electra,” but pressure upon 
our space compels us to hold it over until next week. 


Lecture,—At the Athenwum Hall, Llanelly, on 25th 
ult., a lecture was delivered by Principal Viriamu Jones, of 
Cardiff, on “ Electricity.” 


Correction,—In our note on “ Long Cable Working,” the 
word “ coil” in the last line but one should read “ evil.” 


NEW COMPANIES REGISTERED. 


Inrig and Chester, Limited (46,934).—This company 
was registered on February 21st with a capital of £2,000, in £1 
shares, to acquire the business carried on at 44 and 46, White Post 
Lane, Victoria Park, E., as the Globe Electrical Company, to adopt a 
certain agreement, and to carry on business as electrical and general 
engineers, and electrical fittings manufacturers. The subscribers 
are :—A. G. Inrig, 46, White Post Lane, Victoria Park, E., electrical 
engineer, 500 shares; R. Jenkins, 3, Sylvan Villas, Wood Green, 
ironmonger, one share; J. F. Shallis, 14, Redcliffe Street, S.W., 
agent, one share; A. Shanks, 110, Cannon Street, E.C., engineer, one 
share; G. C. Murray, 9, Upper Grove, Norwood, electrician, one 
share; E. W. Athiel, Lansdowne Road, Tottenham, builder, one 
share; A. Chester, 45, Albion Road, Reading, electrical engineer, one 
share. The number of directors is not to be less than two, nor more 
than three; the first are A. G. Inrig and A. Chester. Qualification 
£200; remuneration £260 each per annum. 


Northwich Electric Supply Company, Limited 
(46,958).—This company was registered on February 24th with a 
capital of £10,000 in £5 shares, to carry on the business of electric 
lighting at Northwich, Leftwich, Davenham, and Hartford. The 
subscribers (with one share each) are: T. Ward, J.P., Wadebrook 
House, Northwich; R. J. Browne, Castleton, Northwich, physician ; 
T. Corry, Riversdale, Northwich, merchant; J. Burgess, Hartford 
Bank, Northwich, merchant; W.M. Beckett, Leek House, Altrin- 
cham, civil engineer; E. T. Ward, Winnington Street, Northwich, 
civil engineer; N. P. F. Sandford, Witton Street, Northwich, mer- 
chant. Registered without articles of association by Taylor & Co., 
12, Norfolk Street, Strand. 


Larne Electric Light Works, Limited (46,962).— 
This company was registered on February 24th, with a capital of 
£4,000 in £1 shares, to acquire and carry on the business of electric 
lighting, lately carried on by J. E. H. Gordon & Co., Limited, at 
Larne, in Ireland. The subscribers (with one share each) are:— 
J. D. A. Norris, Suffolk House, E.C., chartered accountant; A. H. 
Tucker, 12, Carmichae] Road, Norwood, clerk; R. H. M. Hill, 11, 
Bedford Gardens, Ilford, Secretary; A. E. Leatherbarrow, 40, Kirk- 
wood Road, Peckham, clerk; W. J. Ridington, 24, Mark Lane, 
E.C., newspaper proprietor; R. H. Milward, 188, Fleet Street, E.C., 
solicitor; C. Piper, 188, Fleet Street, E.C., solicitor. The number of 
directors is not to be less than two nor more than three; the qualifi- 
cation, £100; remuneration, three guineas each per board meeting 
attended. Registered by Milward & Co., 188, Fleet Street, E.C. 


The Colonial Lighting Syndicate, Limited (3,126).— 
This company was registered at Edinburgh on February 28th, 1896, 
with a capital of £2,000, divided into 40 shares of £50 each, to 
contract for and obtain rights and concessions for the supply of gas, 
electric, or other artificial light in any of the cities, towns, munici- 
palities, or districts within any colony or dependency of Great 
Britain, and to work, carry on, and develop or sell, lease, mortgage, 
or otherwise dispose of, such rights or concessions, or any part or parts 
thereof. The subscribers (with one share each) are: W. Cowan, 
Buccleuch Street Works, Edinburgh, manufacturer; W. H. Cowan, 
Buccleuch Street Works, Edinburgh, manufacturer; E. L. Cowan, 
Buccleuch Street Works, Edinburgh, spinster; J. Hepworth, 
Buccleuch Street Works, Edinburgh, civil engineer; E. A. Pattullo, 
28, Frederick Street, Edinburgh, solicitor; W. S. Haldane, 59, Queen 
Street, Edinburgh ; H. Vetch, 8, Hill Street, Edinburgh, solicitor ; 
F. Haldane, Fox Hall, Kirkliston. Registered without articles of 
association by J. A. Pattullo, 28, Frederick Street, Edinburgh. 


Stanley, Morrison & Co., Limited (46,978).—This 
company was registered on February 25th with a capital of £20,000 
in £5 shares, to acquire the business carried on by A. S. Morrison at 
24, Duke Street, Aldgate, as “Stanley, Morrison & Co.,” to adopt a 
certain agreement, and to carry on business as India-rubber and 
gutta-percha manufacturers, electricians, telegraph and electrical 
engineers, &c. The subscribers (with one share each) are: E. B. 
Morrison, 34, Greencroft Gardens, N.W., gentleman ; J. H. Morrison, 
Lloyd’s, E.C., underwriter; C. E. Morrison, 26, Great Tower Street, 
E.C., merchant ; A. H. Morrison, 26, Great Tower Street, E.C., mer- 
chant; S. H. Motion, 58, Moorgate Street, E.C., auctioneer; F. B. 
Hooper, 15, Old Jewry Chambers, E.C., solicitor; F. A. Scott, 24, 
Parliament Street, Hull, solicitor. The number of directors is not 
to be less than two nor more than four; qualification, £2,000. 
Registered office, 24, Duke Street, Aldgate. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Laurence, Scott & Co., Limited (27,260).—This com- 
pany’s annual return was filed on January 21st. The capital is 
£30,000, in £10 shares. 1,407 of these have been taken up, 500 issued 
as paid, and £10 per share called and paid on 907 shares. 


Isle of Wight Electric Lighting Company, Limited 
(35,171).—This company’s annual return was filed on December 24th, 
when only seven shares were taken up out of a capital of £1,000, in 
£1 shares, and nothing called thereon. 


Italian Electrical Light and Power Company, 
Limited (34,433)—This company’s annual return was filed on 
December 2nd. 307 shares have been taken up out of a — of 
£60,000 in £4 shares. 300 are considered as paid, and no calls have 
been made on the others. 


Julius Sax & Co., Limited (37,435).—This company’s 
annual return was filed on December 31st. The capital of £20,000 in 
£10 shares has been fully taken up, and 1,993 shares are considered 
as paid. No calls have been made on the others. 


L. Alwyn, Limited (37,619).—This company’s annual 
return was filed on February 20th. 1,521 shares have been taken up 
out of a capital of £2,000, in £1 shares. 507 are considered as paid, 
and £1,014 has been paid on the rest. 


Lamina Accumulator (Elieson’s British Patents), 
Limited (39,144).—This company’s annual return was filed on 
January 3rd. The capital is £12,000 in £1 shares, and 10,007 shares 
are taken up. 6,250 are considered as paid, and 15s. per share has 
been called on the rest. £2,737 10s. has been paid, leaving £80 5s, 
in arrears. 


Incandescent Electric Lamp Company, Limited.— 
This company’s annual return was filed on January 3rd. The capital 
is £25,000 in £10 shares; 1,300 have been taken up, and 100 are con- 
sidered as paid. A call of £9 103. per share has been made on 1,200 
shares, and £11,400 has been paid. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


08 01 
NAME, sre years, | | Quotation, | ended 
1896. 
1898. | 1894. | 1895. Highest.) Lowest 
African Direct Teleg., Ltd., 4 % Deb, 
Amazon Telegraph, Limited, shares... ose eve 
do. 6% Pref. £5 23.|£4 4s. 
Do. do. Defd... 
Bragilian Submarine Teleg, Ltd. 64% §| 7 % 
Do, do. 5%, Debs., 2nd series, 1906 5% |5% 
Chili Telep., Ltd., Nos. 1 to 44,000 ... 25% 
Commercial Cable Oo.... 7% 17% 
850 | Consolidated Telep. Const. and Main., Ltd. 2 %§| 14% 
Cuba Teleg. Ltd. 8% | 8 % 
10 % |10 % 
4% |4% 
. Pref. 10 % |10 % 
4 % Debs. Nos. 1 to 6,000 wee | 44% 
Direct United States Cable, Ltd. ... =e 28% §| 2 % 
000 | Eastern m Ltd., Nos. 1 64% 64% 
De, 6% Gun, Ene August, 1899 
4% Mort. Fepay. 4% 14% 
000 Bastern Extensi 7% 17% 173— 18} 
Aus. Gov. Sub.), 1900, ann 
reg. 1 to 1,049, 3,976 to 4,326 5% | 5 % a one 
Do. do. — Bearer, 1,050—3,975 and 4,327—6,400 5% 102 —105 ss oe 
Do. 4% Deb. Stock ... 4% 14% 128 —131 128 —131 
Eastern and South African Teleg., "Ltd., 5 % Mort. Deb. = va 
1900 redeem. ann. Reg. Nos. 1 to 2,343 5% 
do. do. to bearer, 2,344 to 5,500 5% 101 —104 [102 —105 a cam a 
Do. 4 % Mort. Debs. Nos. 1 to 3,000, = 4 % 105 —108 105 —108 xd 
. Mt. Debs. (Mauritins Bub.) 1 to 8,000 4% 112 —115% |112 —115% ; 
Great Northern Company of Co 88% 
000 Indo-European Telog. 10 % |10 % Ho 
London Platino-Brasilian Teleg., Ltd. 6 % Debs. ... % 
Montevideo Telephone 6% Pref., aa 1 to 28,000... 4% |4% 
National Teleph., Ltd., 1 to 484,597. 5 %§| 5 % 
6% 16% 
6 % 
5 % 
34% ~ 
43% 
4% q 
nil 
United River Plate Teleph., Ltd. 3% 
Do. % De 5% 
West African Teleg., “tia, 7,501 to 23,109 nail 
Do. 5 % Debs. 5% 
West Coast of Aerie Tele, TAG... nil 
Do. do, 8 % Debs., repay. 1902 8 % 1 
Western and Brasilian 3% fol 
Do. do. do. 5% Pret. Ord. es % 15% oll 
Def. Ord... whi 
6% Debs. Red. 6% 16% 
6% 16% 
8% | 2% ps 
6% |6% circ 
6 % 6 % py 
5% 15% of 
6% 102 —106 xd| ... | ... 
ELECTRICITY SUPPLY COMPANIES. pes 
mot 
g Oross and Strand El ' % | 44% 6j— 7 Sta 
“Chelses Electricity Supply, Lid, Nos. 1 to 10,277 ... 74 
% Deb. Stock Red. ... 115 — 118 | ... | mai 
15% 
% |6% 
sta 
% | 5% the 
Ord. eee eee suri 
"Metropolitan itan Electric mpi ail pad 
44% first mortgage 43% E 
Notting Hill Electric Lightg. Co., Ltd... 1% |2% 
St. James’ Pall Mall Elec. ight Oo, Ltd., Ord., 101-20,080 64% it = 
do. 7 % Pret., 20,081 to 40,080 7% 17% 4 
“Westminster Electric Supply Corp., Ord., 101 to 60,000 .. 5% 17% = 
* Subject to Founder's Shares, + Quotations on Liverpool Stock Exchange. - 
} Unless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share warrants, profits being used as capital, Soe 


Dividends marked § are for a year consisting of the latter part of one year and the Gres part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND UNDUSTRIAL, COMPANIES. 


Present or Dividends for during week 
Issue. NAME. the last three years. | 
1 1894. | 1895 | _ Highest. Lowest. 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... ove | 5 %§$| 28% | ... i— ij 13 | + 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2\¢%33% | ... 14— 13 14— 1} ia ove 
125,0002 Do. do. 44 % Perp. Deb. Stock.... Stock 44% | 44% |... (L112 —115 (110 —115 xd) ... 
630,0007| City and South London Railway... ... ss wes Stock) $4% | 14% 154% | 40 — 42 40 — 42 41} | 408 
28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5/3 %§ |... + 2% | 2i— 23 ove 
dison i | | 
89,261 E & Swan United Elec. Lgt., Ltd., A -— = - 5 % 5 % | 14— 2 | 14— 2 
17,139 Do. do. do. “A” Shares 01—017,139 5 % 15% | 3— 4 | 8— 4xd os 
100,000 Do. do. do. 44% Deb. Stock Red. ... Stock) ... | 44% | 103 —106 103 —106 xd) ... - 
110,000 | Electric Construction, Ltd.,1to110,000 ... ... 2 mil | nil 18 18 
12,845 Do. do. 7 % Cum. Pref.,1t012,845... |7% 23- 28 | .. 
91,195 | Elmore’s Patent Cop. De ., Ltd., 1 to 70,000 ... - £ | 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... nil nil 1 | 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 | nil nil | — 
9,6002) Greenwood & Batley, Ltd.,7 % Cum. Pref.,1to 9,600 ... 10 | nid | ni! 94— 104 94— 104 oe 
10,000 | Henley’s (W. T.) Telegraph Works, Ltd.,Ord. .. ...  10/5% |6% 8% |15—16 15 — 16 154 
Do, do. do, 7%Pref. .. 10/7% |7% | 7% | 16h— 174 | 16h— 174 | ... 
60,000 Do. do. do, 44 Mort. Deb. Stock [Stock ... | 44% —112 (107 —112 xd 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ...| 10 |124% |10 % ‘10 % | 20h— 214 94— 204 23 19} 
200,0007 Do. do. do. 44 % Deb., 1896 | 100 44% | 44% | 44°. 1103 —105 103 —105 se és 
37,500 Overhead Railway, Ord. ... | 1011 % | 18% | 28% 13§— 133 133 ols 
10,000 |} do. Pref. £10 paid... | 15% | 5% | 15¥—-16 xd | 15Z— 16 
| Telegraph Constn. and Maintce., Ltd. awe | 12 (20% (20% 15%, | 38— 41 | 38 — 41 395 | 37% 
150,000 Do. do. do. 5 % Bonds, red. 1899 100/5% |5% 5% 102 —105 102 —105 x es 
54,0007, Waterloo and City Railway, Nos. 1 to 54,000, £4 paid . | 58— 58 | Sh— 5% 5} 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{ Last ividend paid was 60° for 189 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—T°/,§ 1890—R°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
53—62 
Electric Construction Corporation, 6 % Debentures, 100—105. 
House-to-House Company (£5 paid), 34—4. 
Do. “ do. 7% Preference, of £5, 72—8}. 
Do. do. 44% Debentures of £100, 109—111. 


Kensington and Knightsbridge Electric Lighting Company, Limited, 
Ordinary Shares £5 (fully paid) 74—8; Ist Preference Oumula- 
tive 6 %, £5 (fully paid), 73—7#. 

Liverpool Electric Supply, £5 (fully paid), 77—84 

London Electric Supply Corporation, £5 Ordinary, }—. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 67—7}. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


THE DEVELOPMENT OF ELECTRICAL 
TRACTION APPARATUS.* 


By H. F. PARSHALL. 


(Concluded from page 273 ) 


The most salient features of the developed controller are as 
follows :—Magnetic blow-out, placed where the circuit is broken, and 
which practically eliminates the burning of the contacts, and greatly 
increases their durability; copper contacts used instead of brass 
contacts, it having been found that brass is less durable. Separate 
cut-out switches are used, so that either motor may be cut out of 
circuit at the will of the operator. An interlocking reversing switch 
is used, so that the car can only be reversed when the current is turned 
off the motors. Safety braking switches are placed on the reversing 
switch, so that, in case of emergency, the power may be turned off and 
the motors short circuited, so that they act as generators; in which 
case the car is speedily brought to a standstill. This method of 
braking is what is known as the “emergency method,” and is not recom- 
mended for general use on account of the great strain put upon the 
motors. A method that is coming greatly into use in the United 
States is that of connecting the motors with their fields reversed 
through the coils of a magnetic brake. This is operated from the 
main handle of the switch, and the braking power regulated according 
to the position of the switch handle. 

Many of the features above-mentioned in connection with the 
standard type of controller, are incorporated in the controllers for 
the larger dimensioned machines; but, owing to the greater contact 
surface, and the greater amount of friction, special means have to be 
provided for turning the contacts. In some controllers for four 
motors, two separate switches are used, the two being operated by 
a single shaft by means of gears. 

Before leaving the subject of the series parallel controller, I pre- 
sent for your attention two starting curves; one which shows the 
current taken with the series parallel controller, and the other illus- 
trating the rheostatic method of control. These are taken as 
typical curves, although the sudden increase in the lower part of the 
Curves relating to the series parallel controller is not necessary. 


‘Paper read before the Foreiga and Colonial Secti the 
Society of Arts on February 18th, 1896. sia 


Referring, next, to the progress made in electrical locomotives, I 
call your attention to a locomotive recently constructed by the 
General Electric Company of America for the Baltimore tunnel 
of the Baltimore and Ohio Railway. The particulars of this loco- 
motive are as follows :— 

Number of trucks, 2; number of motors, 4; weight on driving 
wheels, 192,000 lbs.; number of driving wheels, 8; draw bar pull, 
42,000 lbs.; starting draw bar pull, 60,000 lbs.; gauge, 4 feet 
84 inches; diameter of driving wheels, 62 inches; length over all 
35 feet; height to top of cab, 14 feet 3 inches; wheel base of each 
truck, 6 feet 10 inches; extreme width, 9 feet 64 inches; diameter 
of sleeve bearings, 13 inches. On this locomotive the particular form 
of overhead construction is worthy of notice. It consists of a shoe 
in an inverted channel. It was first intended to use the ordinary 
trolley, but it was found that the current density was too high for 
this work. 

Other illustrations showed the assembly of the motor, and 
the details. The motor has a rated output of some 300 H-P., 
and may be reversed at full load without any sparking at the 
brushes. The armature is, in this case, series wound. The fields 
are of six poles, three of them being long and carrying the 
larger magnet coils (this being made necessary on account of the 
space in which the motor has to be put), and three of the poles 
being shorter. These poles are wound with a nymber of turns con- 
sistent with the armature reaction. The thought: will probably come 
to some as to whether or not it is necessary to put coils on these 
poles. I will state that the construction shown is the best, since 
specific experiment has shown that the distribution of the field is 
better, and, likewise, the tendency to spark is greatly lessened, when 
all the poles of such a motor are excited. The armature is con- 
structed on a hollow sleeve, the internal diameter of which is some 
2 inches greater than the diameter of the axle. Motion is trans- 
mitted from the armature to the axle by means of a spider carried 
on a hollow sleeve, and on the extremity of its arms engaged with 
cushioned lugs of the locomotive wheels. 

This construction removes the dead weight of the motor from the 
axles, and transmits it through the springs of the trucks. This is a 
great advantage, mechanically, in preventing hammering of the rails, 
and, also, a great protection to the windings of the motor from 
shock. The locomotive thus driven is remarkable for its smoothness 
and quietness. In a similar locomotive, tested under the writer's 
observation, the absence of noise and vibration was remarkable. 
Both the electrical and mechanical problems involved in the construc- 
tion of such locomotives are most difficult, but the experience has 
been ample to show that they have been fairly met, and that a suc- 
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cessful and, in all ways, a satisfactory locomotive has been produced. 
The magnetic densities in the air gap of such a machine, and in the 
aap are extremely high, being from 80,000 to 90,000 CGS 

ines per square inch in the air gap, and from 150,000 to 180,000 CGS 
lines per square inch in the projections, the leakage for which is, of 
course, considerable. 

Turning next to the appliances in the station, I would say that 
these also have been subjected to great improvement. Perhaps the 
most noticeable improvement is that of the substitution of direct 
connected generators for the belt-driven generators some time ago 
used, and I may here state that I do not consider large belt- 
driven dynamos suitable for electric traction work. The average 
work is greatly below the maximum work, so that if the belt is given 
sufficient tension to satisfactorily avoid slipping at the maximum 
load, the loss in the bearings is excessive for the average load. This 
objection, however, is entirely secondary to the mechanical objections 
of a belt connecting an engine with a dynamo subject to greatly 
fluctuating loads. 

The largest belt-driven dynamo that has been constructed in the 
United States is of 500 kw. output. The use of this machine is, 
however, becoming exceptional. The trouble experienced with the 
bearings, together with the considerable floor space, and the greater 
cost of the machine as a whole, with no compensating feature in its 
operation, has led to its substitution by direct connected machines. 


The design of these machines, to a given specification, is found 
to require very considerable study, both as to the density of the 
air-gap in the armature reaction, and the number of commutator 
— I may say, however, that this problem has been accurately 
solved. 

The transmission of power at a distance by means of multiphase 
currents, and the distribution by means of motor-generators, or 
by so-called rotary converters (which is a machine running as a 
synchronous motor, but with closed circuit armature windings, 
the conductors being arranged so that commutation is effected), 
is now receiving considerable attention. The plant recently 
installed at Portland, United States of America, is interest- 
ing. The source of power is from turbines. The type of alter- 
nator is shown in the accompanying illustration. The shaft is 
vertical, and the weight of the armature is carried by a hydraulic 
bearing. The current is generated at a pressure of 6,000 volts, 
and at a frequency of 33. This frequency is as high as the 
use of large rotary converters used in the sub-stations will 
permit. Oa account of the problems connected with the commu- 
tation of the currents, the maximum size of a rotary con- 
verter is limited to the periodicity, .c., for comparatively high 
— ies only rotary converters of comparatively small output can 

constructed. A sub-station was shown in which are operated 
two 500 kw. rotary converters, the current being transformed 


100-tox Locomotive Mortor. 


From 150 kw. capacity and larger, the belt-driven dynamos should 
not be used. In the extreme case, dynamos of more than 200 kw. 
capacity should not be driven by belts. At the Exposition in 
Chicago was exhibited a machine of 2,000 E.H P. output, designed 
by the writer. The specification for this machine was that it should 
not heat more, in any part, than 30° C., and should be subjected to 
variations of load, at its rated capacity, without sparking, and should 
carry 50 per cent. overload without dangerous heating or sparking. 
Owing to the short time at the disposal of the makers, the dynamo 
was first assembled and tested in Chicago, and was found to per- 
fectly comply, in all respects, with the specification. The machine 
is herewith illustrated. The diameter of the armature is 104 feet; 
diameter of commutator, 7 feet; number of segments, 696; length 
of commutator, 18 inches; field magnets, 12 poles; magnet frame 
constructed of steel, the use of steel being found most economical. 
The construction of the commutator is worthy of special attention, 
the segments being held so as to equally expand along their length, 
and in such a manner that different parts of the commutator may be 
taken out without disturbing the remaining parts. Eleven of these 
machines have now been constructed from the original designs, 
and are working satisfactorily in the United States. Numerous 
smaller machines have also been constructed. The commu- 
tator of the 1,500 kw. machine was shown. There are 7,000 lbs. 
of copper in this commutator. The weight of the armature is 
86,000 lbs., and the weight of the machine complete is 180,000 lbs, 


down to suit the E.M.F. in the rotary converter. The ratio of the 
three-phase voltage to the continuous voltage of the machine is fixed 
by the extent of pole arc of the field magnets. The ratio is 
generally about ‘612. It may, however, be varied by varying the per- 
centage of the pole arc of the field magnets. Experience with such 
machines show that best results are secured when the currents are 
delivered in phase with the E.M.F. Either a lagging or leading 
current, with respect to the E.M.F. of the rotary converter, occasions 
more or less sparking. The distribution of the current among tlie 
armature conductors is a fit subject for a mathematical investigation, 
since the armature receives energy in the form of alternating currents, 
and delivers energy in the form of continuous currents. An examina- 
tion of a diagram of the current distribution in a commutatiog 
machine with that of the current distribution in a synchronous mctor, 
under many conditions, shows that the average effective current 
strength in the armature conductors is less than would be inferred 
from a separate examination at each of the windings. Thus, under 
some es: a of running, it is found that the cross. section of the 
conductors, in such machines, may be greatly less than those of an 
ordinary commutating machine, or of an ordinary synchronous mot»r. 
An investigation of the properties of this machine was recently carried 
out at Niagara Falls by the writer and other engineers of the General 
Electric Company of America. It was found, however, that, owing 
to the condition of supply, and the nature of the current, which is 
quarter-phase current, the feature was of but little importance in prac- 
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tice. Recently, the writer has been designing the multiphase system 
for the distribution of power to electric tramways in Dublin. 
The object of the use of the three-phase, in this particular case, 
is to comply with the Board of Trade requirements as to the 
drop in the earth return from a given point of operation, 
which is necessarily fixed. In this case, I have preferred to use 
synchronous motors driving commutating machines, the particular 
advantage in this being that the phase of the current, in respect of 
the E.M.F., may be regulated by the excitation of the synchronous 
motor. In the case of the rotary converter, this may not be done 
without varying the pressure in the consumer’s circuit. There is also, 
in the writer’s opinion, some advantage in the use of a synchronous 
motor over an ordinary static transformer, the one being more easily 
repaired, and less liable to give way under the overloads that are 
frequent in tramway systems. It is not necessary to mention that 
the three-phase system is only used as a convenient means for trans- 
mitting power at a high tension. The three-phase synchronous motors 
have the advantage of being self-starting, and there is also another 
advantage in that the amount of copper required is about three- 
quarters of that required in a simple alternating current system of 
transmission. Recently, both in the United States and in England, 
the subject of underground systems, such as conduits, or systems in 
which the line is divided into sections, current being switched on in 
succession or by the passage of the car over the sections, 
bas received a good deal of attention. In the form of conduit 
that has been successfully used in New York the particular im- 
provements made over the earlier form are in its more 
durable construction, so as to secure perfect alignment and deeper 
conduit, so that there is less probability of trouble through the pre- 
sence — The method of insulation has also been considerably 
improved. 

he form of plough, or contact maker, that is used con- 
sists of a central web of insulating material carrying two 
contact pieces forced out against the conductors by springs. 
It has been a difficult problem to make this plough so that 
it is sufficiently durable. The plough seems to fairly meet 
the requirements. The cost of such a plough does not exceed 
£3. The maintenance in New York does not exceed ‘0005d. 
per car mile. Such a plough lasts six months, making 100 miles per 
day. The maximum speed is 17 miles a hour. The average high 
speed amounts to 12 miles a hour. The cost of this conduit is 
£17,000 per mide of single track. It has been stated that a conduit 
could be constructed that would be equally as good for less, but, in 
making this statement, the severe climatic conditions in New 
York had not been properly considered, and it is also to 
be borne in mind that former experience with conduits has 
indicated that, for anything like satisfactory results to 
expected, the structure must be so laid that perpect alignment 
is maintained. Some similar conduit, but of less rigid mechanical 
structure, has been used in other American cities, but, in no case, is there 
encountered such severe climatic conditions as are to be met with in 
New York.. The depreciation and maintenance of this particular 
conduit is less than any overhead system with which the writer is 
acquainted. The fact, however, remains that it is laid in a broad 
street, where there is perfect drainage, and but little vehicular traffic 
across the rails, and that it is laid in a new part of the city, where 
troubles from water pipes and gas pipes are largely avoided. The 
sectional rail and other systems, in which there are switches at fre- 
quent points along the line, so that a portion of it, less than the 
length of the car, is in circuit, are in an experimental stage. While 
Ihave seen some very successful models of such systems, the dif- 
ference between a successful model and a perfectly working tramway 
appliance is so great, that I shall not now further discuss such under- 
ground systems. 

I would call your attention to one of the details of the switch- 
board that has received great attention, and which has now attained 
toa very high degree of perfection, that is, the automatic circuit 
breaker. The writer has seen this circuit breaker open 6,000 amperes 
at 500 volts, repeatedly, without burning the contacts, or making a 
serious flash. ‘The circuit breaker is reliable in its action, that is, it 
can be set to open for any desired current with accuracy. It has 
been frequently observed by tramway engineers of experience that 
there is a great difference in the quality of short circuits, that is, 
when these circuit breakers are set for a given current, the flashing is 
greater under some conditions than under others. This has some- 
times been attributed to self-induction. The writer, however, does 
not hold this opinion, but a study of the switch will show that, to 
maintain the necessary contact, the weight of the moving part is 
appreciable, and it has, therefore, an appreciable time of movement. 
A short circuit may occur near the station, so that the maximum cur- 
tent that would flow in the circuit, were it not interrupted, would be 
much greater than from a short circuit taking place in some other 
part of the system. This, together with the fact that the circuit 
breaker requires a certain appreciable time for operation, would 
explain the different results observed. 

In conclusion, I would say that another of the minor improvements 
that has been carried out is with respect to the bonding of the 
tails. It has frequently been found that the resistance between 
metallic surfaces brought together under pressure is greatly in 
excess per unit of area of that of the conductor. The improvements 
in jointing or bonding the rails together is to greatly increase the 
area of the pressure contacts so that the current density does not now 
exceed the capacity of the contacts. The writer’s experience indi- 
cates that, with a permanent system of earth contacts, the current 
density should not exceed 50 amperes per square inch. In large 
systems, where the return circuits amount to several thousand amperes, 
the rails themselves are frequently welded together electrically. 
Such systems have been satisfactory in action, and mechanical 
difficulties that were anticipated in a solidly welded system of tracks 
have rarely been experienced, 
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NEW PATENTS.—1896. 


3,535. “The automatic electric self-registering long-distance 
signalling apparatus.” W.R.H.Inauis. Dated February 17th. 

3,550. “ Improvements in simultaneous telephony and telegraphy.” 
E. W. and Taz New PHonopore TELEPHONE Company, Lrp. 
Dated February 17th. 

3,627. “Improvements in telephones.” W. H. Russert, G. E. 
F. M. and H. Connerr. Dated February 18th. 

3,633. ‘ Improvements in and connected with electric alarms and 
indicators.” F.G.THomas and J.THornton. Dated February 18th. 

3,651. “Improvements in marine alarm signalling machines.” H. 
J.Cuapman. Dated February 18th. 

3,658. “Improvements in joints for the conduits of electric 
mains.” G.SHuirz. Dated February 18th. 

3,682. “An improvement in multiple contact circular electric 
switches.” Siemens Bros. & Co., Lrp., and Z. H. Kinapon. 
Dated February 18th. 

3,690. “ Electro-magnetic induction system of propulsion.” A. 
C. SuurrzewortH. Dated February 18th. 

3,705. “Improvements in dynamo-electric machines.” V. A, 
Fynn. Dated February 18. 

3,712. “Improvements in electric accumulators.” F. 
C. Cuavant, and J. Gzoreg. Dated February 18th. 

3,736. “Improvements in electrical accumulators.” TT. Parker. 
Dated February 19th. 

3,761. “Eight-day and above electric alarm.” G. H. Sxge, 
Dated February 19th. 

3,809. “Improvements in sockets and holders for incandescent 
electric lamps.” J. F.C. A. H. M. Francis, and R. 8. J. 
BuRY. Dated February 19th. 

3,842. “Improvements in cranes, specially applicable to elec- 
trically driven cranes.” H. Burry. Dated February 20th. 

3,846. “ Improvements in electrical generators.” T. HaBpEn and 
8S. Grover. Dated February 20th. 

3,847. “ Apparatus for reversing the flow of electrical currents.” 
T. Harpgen and S, Grover. Dated February 20th. 

3,864. “ Electrical thermometers.” C.D. Barker. Dated Febru- 
ary 20th. 

3,903. “Improvements in electrical dial-indicating and com- 
municating apparatus.” A. Burcuer. Dated February 20th. 

3,910. “An improved magnetic regulator for the carbons of arc 
lamps.” F. KiostermMann. Dated February 20th. 

4,028. “An improvement in the construction of ammeters and 
voltmeters.” T.J. Baker. Dated February 22nd. 

4,033. “ Improvements in diffusing and colouring the light from 
incandescent electric lamps.” J. A. Suxcnatmr. Dated February 
22nd. 

4,069. “An electric vapouriser for oil engines.” E. J. CLuspBe 
and A. W. Sourngy. Dated February 22nd. 

4,076. ‘An improved holder for electric incandescent lamps.” 
W. P. Taompson. (Porzellanfabrik Kahla Filiale; Hermsdorf- 
Klosterlausnitz, Germany.) Dated February 22nd. 

4,082. “Improvements in or connected with apparatus for elec- 
trically igniting miners’ safety lamps.” W.Ackroyp and W. Bzsr. 
Dated February 22nd. 


PATENTS OF 1882 EXPIRING IN MARCH, 1896, 


We are informed by Messrs. W. P. Thompson «& Co. that 76 appli- 
cations for electrical patents were filed in the month of March, 1882. 
Only three of the patents granted on these applications have been 
maintained for their full term, and, as they are of considerable 
interest, we give short abstracts of them below :— 


1,094. “Improvements in sockets or holders for electric lamps.” 
E. H. Jonnson. Dated March 7th, 1882. The socket or holder has 
a base with a screw threaded aperture for passage of the main con- 
ducting wires, and for attachment to a bracket or support, and has 
projections for interlocking with corresponding recesses in a contact 
carrier formed of non-conducting materials. This latter has on its 
periphery a metal screw thread, in electrical connection with a 
binding screw to which one of the conductors is secured; and has 
also a central binding screw, connected to the other main conductor. 
A hollow metallic screw or junction piece is screwed at one end into 
the peripheral thread of the carrier, while the lamp socket is screwed 
into it above, so that the contact piece to that socket connects to the 
central binding screw of the carrier, as described, while the junction 
piece connects to the peripheral thread which respectively form the 
electrical continuity of the two conductors, by the art of screwing the 
lamp to the socket or holder. An enclosing case of non-conducting 
material, or lined with such, is screwed into the base, and at top 
touches a flange or shoulder on the lamp which comes flush with its 
end. 

1,368. “Improvements in electrical cables.” A, E, 
Dated March 21st, 1882. In order to increase the rapidity with 
which a cable may be worked, the cable consists of a non-conducting 
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pipe with the conducting wire (of very much less diameter than the 
pipe) held centrally in it. Practically between the pipe and the con- 
ductor a cord of cotton is extended in an open helix around the con- 
ductor. The layer external to the pipe (of tarred twine and wire for 
instance) may be of the usual construction. 

An application for a prolongation of the term of this patent was 
made by A. E. Dolbear and the British Insulated Wire Company, 
Limited, on September 9th, 1895. 


1,465. “ Improvements in carbons for electric lamps.” A. Smiru. 
Dated March 27th, 1895. Hydrochloric or sulphuric acid is passed 
in excess through cooled furfurol or fucusol, and the resultant is put 
between glass plates, kept apart by wire to the required thickness. 
After some hours, the material is detached by means of cold water, 
and, after removal of moisture, is cut into strips of the required 
width. The strips are then bent on a porous mould and dried by 
heat. The filaments are then heated in porcelain tubes containing 
carbon powder and a current of coal gas passed through during the 
process. The conductivity of the filaments may be varied by adding 
a small proportion of lamp black. Carbon rods for arc lights can also 
be obtained by compressing in tapered moulds stated proportions of 
lamp black or other suitable form of carbon and fucusol or furfurol, and 
fercing same through adie. The rods, when formed, are exposed to the 
action of hydrochloric acid gas for several hours, aud then strongly 
heated under charcoal powder in close vessels. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
1895. 

527. “An improved galvanometer lamp and stand.” H. F. W. 
Borstaxt and J.J. Hicks. Dated January 8th. A small electric 
lamp is mounted in a telescopic tube, provided with a lens at one end, 
which is mounted by a ball and socket, or other joint, on the top of a 
telescopic upright, so that the lamp body can be adjusted. On each 
side of the said telescopic upright another upright is fixed to the base, 
fitted with a telescopic tube, on the upper ends of which tubes is 
fixed a ground glass or other transparent scale, preferably provided 
with a rack and pinion to facilitate lateral adjustment. 3 claims. 


684. “ Improvements in and relating to lampholders for incan- 
descent electric lamps.” G.C. Cannon. Dated January 11th. The 
holder consists of a tube adapted to fit over the cap of the lamp, and 
having within it a disc of porcelain and a disc of vulcanised fibre, 
secured together by binding screws, to which the leads are carried. 
The discs can slide up and down the tube, and are pressed towards 
the lamp by a spring, so that the heads of the screws make contact 
with the terminal plates of the lamp. 1 claim. 


687. “Improved machine for generating or transforming con- 
tinuous or direct currents of electricity.” H. Cumrrzy-Jamzs aud 
H. P. Warp. Dated January 11th. A tubular core is wound with 
two closed coils, a thick coil and a thin in sections, the terminals of 
the sections being connected to an equal number of brushes pressing 
on two commutators, one for each coil. The commutators are secured 
one at each end of the armature shaft. The commutators are made 
with insulated collecting rings, joined each to one of two segmental 

lates at the ends of a diameter on which the coil brushes press. 

erminal brushes press on the collecting rings. On the commutator 
shaft is secured an armature wound as a two-pole drum. The arma- 
ture is connected in parallel with the thick coils, or in series with the 
thin coils, when the machine is at work. When a current is supplied 
to the thick coil, an induced current of higher potential is given out 
from the thin coil, and vice versd, the armature rotating so as to con- 
tinuously change the polarity of current and cause it to be con- 
tinuous. The invention is also applied to the construction of gene- 
rators. 6 claims. 


1,262. “Improvements in electric arc lamps.” W. J. Davy. 
Dated January 18th. Relates to an arc lamp, in which the carbon 
holders are connected by a flexible connection passing over a brake 
pulley. The position of the brake is determined by the movement 
of a pivoted frame, actuated by solenoids in the usual way. The arc 
is struck by the raising of the brake, which first grips the pulley, and 
then rotates it. 5 claims. 


1,265. “ Improvements in or relating to galvanometers.” C.L.R.E. 
Meneczs. Dated January 18th. Relates to a galyanometer in which 
the magnetic flux required for its action is transmitted through a 
movable part of the magnetic circuit, which movable part, by the 
attraction to which it is subjected, controls the magnetic flux. A. re- 
gulating device, which takes the form of a variable magnetic shunt, 
is also provided to overcome variations in the magnetism. 4 claims. 


1,611. “Improvements in and connected with the electric light- 
ing and heating, and also the ventilation of railway carriages and 
other vehicles.” E. J. Preston and A. B, Gitu. Dated January 
23rd. The dynamo is pivotally suspended from the under frame of 
the carriage, and is driven from the axle by a belt or other gear. The 
gearing is so arranged that when a certain limiting speed has been 
attained, the belt or driving connection slips and prevents the speed 
of the dynamo from becoming too great. A special form of switch is 
described, by means of which the current from the dynamo always 
flows round the circuit in the same direction, whatever be the direc- 
tion of rotation of the dynamos. An automatic lubricator is pro- 
vided, by means of which the supply of lubricant is cut off from the 
dynamo bearings when the machine is not running. 9 claims. 


2,004. ‘“ Improvements in electric recording meters and in motors 
for operating same.” B. B. Mitts. (Charles Wirt, U.S.A.) Dated 
January 29th. The motor used is an oscillating motor, the pendulum 
of which carries solenoid cores which are attracted into fixed solenoids. 
The pendulum also carries a contact, which connects with a floating 
contact and automatically makes and breaks the circuit of the 


solenoids. The action of the motor is modified and regulated by 
employing a cut-off device for closing a shunt circuit round the motor 
coil. This cut-off device consists of an adjustable cam-shaped contact 
plate, and a contact carried by the pendulum adapted to connect 
therewith. The cam-plate is adjusted by the current indicator so 
that the cut-off varies with the amount of current. The register 
train is arranged to be intermittently operated, being disconnected 
from the driving shaft whenever the shunt circuit round the motor 
coil is closed. 12 claims. 

2,182. “Improvements in incandescent lamps.” F. Arrrzr. 
Dated January 31st. Relates to an incandescent electric lamp fitted 
with two or more filaments of equal or different powers, each being 
attached to separate contact plates on the head of the lamp so that 
the current may be directed through any one or all of the filaments 
at the same time by a suitable switching device. 


2,277. “Improved method and means of connecting electrical 
accumulator plates with their conductors.” G. HirscHMaNN. Dated 
February 1st. The terminal is surrounded by an annular cup filled 
with oil, or the like, to prevent the acid creeping up the terminal and 
corroding the connections. 3 claims. 


2,303. “ Improvements in and relating to apparatus for lighting 
and extinguishing electric lamps.” L. Hermann. Dated February 
1st. An automatic apparatus for lighting and extinguishing lamps, 
consisting essentially of a clockwork mechanism and a circular switch. 
This switch is composed of two metallic crowns, divided into parts, 
and independent of each other, and capable of relatively different 
positions under the action of a transmission, actuated by two inde- 
pendent bands, one for lighting, the other for extinguishing, and two 
rotary brushes, under the control of the clockwork mechanism, which 
close the circuit on their passage over the crowns, forming a more or 
less large lighting angle. 5 claims. 


2,650. “Improvements in electric bells or gongs.” S. Qoincry. 
Dated February 6th. Relates to electric bells in which the hammer 
is mounted on the armature of a reciprocating or semi-rotating electric 
motor placed inside or outside the gong. 5 claims. 


2,882. ‘“ Improvements in lock and block signalling on railways.’ 
W. R. Sykes and J. P. O’Donnett. Dated February 9th. Relate: 
to arrangements whereby a train on entering a section will auto- 
matically place the signal controlling that section at “ Danger,” and 
prevent the lowering thereof until the train has passed out of the 
section and entered the section next in advance, and automatically 
places the needles in the cabins at both sections to “Train on Line,” 
or “Train entering section,” holding them in that position until the 
train has passed into the section next in advance when the needles 
are released and move to the “ Line blocked” position so that the 
signalman at the commencement of the section is prevented from 
lowering the signal until the train has actually left that section and 
the signal “ Line clear” has been given by the signalman at the 
other end. 2 claims. 

3,633. “Improvements in or connected with the distribution of 
electricity.” T. Parker, J. H. Woopwarp, and E. S. G. Rezs. 
Dated February 20th. Refers to specifications 16,110, of 1890, and 
18,348, of 1891, and relates to methods of decreasing the amounts of 
current required to start motor generators employed in systems such 
as described in these specifications. The specification also described 
a method of connecting and disconnecting the secondary circuits of 
an alternating current transformed from a distributing network when 
employed in a system of distribution as described in the above 
specifications. Also a method of distributing power by means of 
electromotors worked from a high tension dynamo is described. 4 
claims, 

6,041. “Electric stearing gear.” Srmmens Bros. & Co., Lrp,, and 
G. 8. Grmston. Dated March 9th. Relates to apparatus for elec- 
trically moving the rudder of a vessel to any described angle, or for 


- determining the extent of its movement when moved by steam or 


hydraulic power, and also for indicating in various parts of a vessel 
the actual position at any time of the rudder. 3 claims. 


11,528. “ Improvements in and relating to insulators for electrical 
purposes.” A.J. P. Wuiraker and F.G.TreHarne. Dated June 
13th. Insulators are formed of a metal shell coated with a non- 
conducting enamel, composed chiefly of silica and aluminium, with 
or without lime barium tin and borax. The insulator is secured on 
its stalk by a composition of — bitumen, sulphate of lime, sul- 
phate of barium and silica. 4 claims. 

13,164. “Improvements i» alternating current dynamos.” W. L. 
Wiss. (The Maschinenfabrik Oerlikon, Switzerland.) Dated July 8th. 
Relates to alternators in which the electromotive force is produced 
by the periodical change in number, but not in direction, of the mag- 
netic lines of force. According to the present invention, the number 
and arrangement of grooves or holes in the armature ring in which 
armature conductors are carried, is such that the number of polar 
teeth or projections is equal to double the number of the rotary part 
multiplied by the simple or half number of the phases of the system. 
The rotary part consists of magnetic cast-steel or iron bow-sha 
pieces, which are magnetically independent of one another, and are 
equal in number to that of the pairs of poles. 1 claim. 


20,028. “Improvements in the brushes of dynamos.” F. J. 
Cuapiin and R. Dated October 24th. Dynamo brushes 
are made of crimped fine copper wire, which is wound over a dummy, 
and then pressed into shape, being enveloped in a sheet of wire 
netting or a metal case if desired. 1 claim. 


22,120. “Improvements in electric accumulators or storage bat- 
teries.” T. W. Atuan, A. and C. J. Tissrrs. Dated 
November 20th. Grids for storage batteries are cast in one piece, 
and consist of a hollow external frame recessed inside, and having its 
side flanges connected ~ bars, the side flanges and outer edges 
having also openings bevelled on these edges. 1 claim. 
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